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Distribution—W ho Will Cheapen It? 


LOSE to 80 per cent of all the books 
and pamphlets written on business 
subjects in the last three years, it is 

said, have dealt with the problem of dis- 
tribution. At every industrial convention 
the need for better distribution comes up for 
We hear it constantly the topic 
of conversation. 

‘There can be no doubt as to what all this 
talk means. It means that public opinion 
is becoming steadily more attentive, more 
definite and more determined on the sub- 
And, in the end, public opinion com- 
pels and controls in these United States. 


discussion. 


ject. 


HE man on the street is no expert on 

economic problems. 
what is wrong with the business organism. 
But it so happens that it affects him in a 
very personal and a persistent way. 

He buys a certain electric labor-saving ap- 
pliance for his home for, say, $125 and finds 
out by chance that the cost of manufactur- 
ing that device was but $50. The retailer 
assures him that he is not profiteering, but 
agrees that the price is too high. The 
jobber admits that the price is too high, but 
tells him that he has taken virtually no 
profit at all. The householder can make no 
head or tail of it, but only knows that some- 
where between the factory and his back 
door $75 has been spent on a commodity 
that cost just $50 to produce. 

This example is but typical of a thousand 
others like it, and all the explaining in the 


He does not know 


world cannot make this sort of thing seem 
right in the minds of the buying public. 
Apparently nobody is taking too much in 
profit, but the money is being spent just the 
same. Therefore the public demands with 
growing insistence some new sort of a “set- 
up” in the system of distribution that will 
not cost so much to get the goods to the con- 
sumer. It puts it up to management to find 
the way. 


EN who have thought deep into this 

situation agree that this high cost of 
distribution in all industries is not caused 
by profiteering. Dealers today want 50 or 
60 per cent where a few years ago 25 per 
cent was ample, but it is because of the 
excessive cost of doing business that these 
larger margins are exacted. Then, again, 
too many styles and varieties are made in 
too many duplicating factories in too small 
volume. Too many like lines are stocked 
and shipped out on too many small orders. 
And it costs too much compared with what 
it would cost for mass production and mass 
distribution. Prices are high, it seems. 
because manufacturers’, wholesalers’ and 
retailers’ expenses are so high. 

But the public demands relief. Will elec- 
trical men and other industries, we wonder, 
find ways to cut down their costs by co- 
operation among themselves or will they 
wait until Congress is driven by public 
clamor to tackle the whole job with many 
perhaps ill-considered laws? 





















































Paul 
Martyn 
Lincoln 


A pioneer in electrical 
generation and transmis- 
the new di- 
rector of the School of 
Electrical Engineering at 
Cornell University. 


S107 who iS 


OTH Cornell University and 
Paul M. Lincoln are to be con- 
gratulated on the appointment of the 
latter to be director of the School of 
Electrical Engineering at Ithaca, 
N. Y. Since the death of Alexande1 
Gray, Cornell has been seeking a 
director who incorporated the quali- 
ties found in Mr. Lincoln. The ap- 
pointment now made will be greeted 
with satisfaction by the profession 
as showing breadth of view on the 
part of those responsible for the 
choice. He is an engineer with an 
international reputation, and his ac 
complishments have a historical back 
ground in his intimate knowledge of 
the developments in his profession. 
Through his personal contributions 
to the profession in the design and 
operation of electrical equipment and 
through his extensive acquaintance- 
ship, writings and affiliations with 
engineering organizations he has had 
a marked influence on the activities 


of the electrical industry. His train- 
ing, judgment, standing and admin- 
istrative ability augur a future for 
electrical engineering at Cornell that 
will add to the prestige of the past. 

3orn in Norwood, Mich., Jan. 1, 
1870, Mr. Lincoln was educated in 
the public schools and at Ohio State 
University, where he received the de- 
gree of E.E. in 1892. After a brief 
term with the Short Electric Com- 
pany in Cleveland, he became con- 
nected with the Westinghouse Elec- 
tric & Manufacturing Company and 
interested himself in the pioneer 
problems connected with the alter- 
nating-current system. In 1895 he 
joined the Niagara Falls Power Com- 
pany to supervise the electrical in- 
stallation of that company, and here 
he gained worldwide fame through 
his invention of the Lincoln syn- 
chronizer. For this achievement he 
received a bronze medal at the Buf- 
falo exposition in 1901 and the John 


Scott medal of the Franklin Insti- 
tute in 1902. 

Mr. Lincoln returned, to the West- 
inghouse company in 1902 and was 
occupied with power department de- 
velopments and allied commercial 
problems until. 1919, when he re- 
signed to take up consulting work 
and active participation in the de- 
velopment of the Lincoln Electric 
Company. He has been connected 
with many societies, being a fellow 
and past-president of the A. I. E. E. 
and a member of A. S. M. E. 


S. P. E. E., Franklin Institute, 
American Electrochemical Society 
and other organizations. He is affil- 
iated with several social clubs and 


has served as a director of the engi- 
neering department of the Univer- 
sity of Pittsburgh. 

Still a young man, Mr. Lincoln has 
the talent and experience to con- 
tribute largely to the upbuilding of 
American engineering education. 
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In Defense of the 
Water-Power Law 


HATEVER shortcoming there may be in the 
water-power law, two things about it are certain 
—it is workable and just, and it commands the support 
of bankers, engineers, conservationists and the electrical! 
industry. The law was a long time in preparation, and 
it has been a cause of congratulation that’so wise and 
broad a measure was finally enacted. Apparently, how- 
ever, the public did not fully appreciate the fact that 
by the passage of the law the government had adopted 
a policy of fifty-year leases, for the act was hardly 
in effect when along came Henry Ford with his Muscle 
Shoals offer, demanding a hundred-year lease. That his 
efforts have thus far been unsuccessful is significant, 
but still more significant is the fact that the water- 
power law had few to do it reverence even in Congress: 
for the main arguments against the Ford offer were 
not predicated on its contravention of the legislation so 
hardly won, but on things foreign to it. 
Fortunately the danger of this attitude has 
recognized, and a group of public-spirited citizens and 
statesmen interested in water power and conservation 
has been marshaled to defend the law against insidious 
attacks. Development can be and is being made under 
the act as it now stands—the records of the Federal 
Power Commission show that—and not until develop- 
ment comes to a standstill because of the law should 
any modifications be permitted. Deplorable as it is, the 
tendency of the day is to regard all law lightly. None 
the less, government cannot break faith with those who 
have accepted fifty-year leases, and it is well that men 
of standing outside of Congress have drawn attention to 
this obligation. 


been 





Superpower in Russia 
Now Under Way 


N THIS country superpower brings to mind mammoth 

generating stations. In Russia the new Kashira sta- 
tion comes under this classification. The difference is 
one of degree, not of principle. We use a great deal 
of electrical power in a comparatively circumscribed 
district, while the Russians are really only getting to 
know electricity as an agent for light, heat and power. 

One must at least commend the spirit and ambition of 
the soviet government with respect to its attitude and 
accomplishments in engineering. A really valuable power 
survey of Russia has been made by a competent group 
of Russian engineers under governmental auspices. 
This was followed up by the building of the Kashira 
station and transmission line—the first link in the con- 
templated chain. 

These results were accomplished despite many handi- 
caps. As pointed out by Dr. Steinmetz in his article 
in this issue, the chaotic industrial condition’ neces- 
sitated makeshifts in the construction of the station 
and line. The use of a wooden pipe line, of many types 
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of line towers and insulators and of other improvised 
materials showed the ingenuity of the engineers. The 
information may be of value to other engineers who 
cannot obtain the materials for standard American con- 
struction when working in foreign countries. 

Otherwise than in the display of initiative and 
ingenuity with respect to construction materials and 
methods, the new station embodies no radical departure 
from American standards. It seems to follow American 
ideas of layout to a very great extent. The engineering 
difficulties met by Russians in electrical power prob- 
lems can best be solved by a study of American engi- 
neering methods and practice, because this country has 
similar dimensional conditions as regards territorial 
area and. has passed through similar pioneer experi- 
ences with respect to low-load densities and transmis- 
sion distances. 





Accounting Classification 
Changed Once More 


S REPORTED elsewhere in this issue, the classifica- 

tion of accounts of electric light and power com- 
panies has been changed once more by agreement 
between the National Electric Light Association and 
the National Association of Railway and Utilities Com- 
missioners. Similar changes were made for water and 
gas utilities. There will be some who will wonder why 
the 1920 classification adopted by the commissioners 
and later accepted by the N. E. L. A. had to be modified 
again. The answer is that while the 1920 classification 
was logical and entirely satisfactory to both commis- 
sioners and companies, the present change is made in 
the interest of uniformity and to reconcile certaim ele- 
ments brought into the situation by the Federal Power 
Commission’s regulation. 

While the commissioners and utility accountants were 
coming to an agreement the accounting authorities of 
the Federal Power Commission were, in accordance with 
the law, framing a classification for the use of federal 
licensees. The federal commission’s staff were limited 
in their discretion by the terms of the act, which pro- 
vided that fixed capital accounts were to be set up on 
the basis of the road and equipment accounts of the 
Interstate Commerce Commission for the use of steam 
roads as of 1914, and furthermore by Regulation 16 of 
the form of application for license, relating to depre- 
ciation. 

The accounting committee of the commissioners’ 
association could not accept accounts based on these 
modifications, and to that extent uniformity in regard 
to fixed capital accounts and so-called depreciation could 
not be accomplished. There will also be some further 
necessary variations from uniformity on account of 
special requirements of some state laws. Aside from 
these two matters, however, there was a great mass 
of accounting detail in which uniformity could and should 
be brought about, and to this end meetings of the power 
commission were held in September at which the Asso- 
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ciation of Railway and Utilities Commissioners, the 
National Electric Light Association and the Interstate 
Commerce Commission were all represented. As a re- 
sult of these meetings certain modifications of the 
previous classification were agreed to. Aside from 
changes in handling depreciation, most of the modifica- 
tions are principally changes in wording or minor 
changes of detail. ; 

The classification of accounts now resulting from 
these modifications and adopted by the utility commis- 
sioners at their recent convention in Detroit is an ade- 
quate, logical and sound classification, and accounting 
officials of the National Electric Light Association hope 
and believe that it will remain the last word in electric 
light accounting procedure. 


Coal Situation Still 
Menacing 


ITH no desire to appear pessimistic or to cause 

undue alarm over the coal situation, we should be 
recreant to our duty if we did not advise public utilities 
and others to keep a careful watch on developments and 
take advantage of every opportunity to obtain and store 
coal. The outlook is far from reassuring. Indeed, the 
signs indicate a recurrence of the coal strike next 
spring, and at the present rate of production and ship- 
ment the shortage will be acute. 

No matter what is done now, next year there will 
be no great surplus to draw on, and if a strike comes, 
the effect on all industry, unless the disturbance is of 
short duration, will be depressing. It will be a great 
service to the country if the fact-finding commission 
shall have made public by that time the vital facts 
bearing on the situation, but even the knowledge of such 
facts will be of little comfort when weighed against the 
one outstanding fact that coal will be hard to get. 
Therefore plans should be laid now for systematic stor- 
age of whatever surplus fuel is available. 





Motor-Generator Must Look to Its Laurels 
in Mining Service 

ena improvements in the design of syn- 
.J chronous converters during the past decade have put 
this type of machinery upon a new plane of usefulness 
for general industrial service, according to J. L. McK. 
Yardley, who in this issue of the Electrical World skill- 
fully sums up the importance of these advances in 
relation to mining applications and intimates that the 
time has come for the wider use of rotaries in this 
arduous field. The author points out that the high- 
reluctance commutating pole has increased. by about 
100 per cent the ability of the synchronous converter 
to operate without flashover under momentary overload 
conditions; that progress in the development of quick- 
action circuit breakers with inductance properly related 
thereto has literally “beaten the flashover to it” in 
choking back the rush of energy under short-circuit 
conditions and cutting off the rotary before harm can 
be done, and finally, that the automatic substation 
applied to mining service offers a further means of 
protection. It follows that the motor-generator must 
look to its laurels, since it suffers materially in efficiency 
comparisons with the synchronous converter and at 
substantially equal investment costs can be justified 
only on the ground of more reliable service. 

Mr. Yardley has made out a very strong case for 
the rotary designed along these newer lines, and engi- 





neers will do well to obtain and make public available 
data upon performance in mining service as the use of 
such equipment grows. If operating gains of 3.5 to 9.5 
per cent in energy consumption can be realized with 
little or no increase in investment and with virtually 
the same reliability of service, the motor-generator will 
find its popularity sharply restricted as time passes in 
mining activities. 

However excellent a given machine, its ultimate value 
to the user depends in large measure upon its proper 
selection for the work in hand, to say nothing of 
adequate maintenance. Thorough engineering analyses 
of load conditions, feeder requirements and over-all 
costs should be made in applying either rotaries or 
motor-generators to particular mining installations. 
The problems of the mining load are well known today, 
but combinations of load conditions and geographical 
layouts deserve very careful study in selecting trans- 
forming equipment for this industry in particular cases. 
Mr. Yardley’s article challenges electrical engineers on 
mining properties to undertake precisely these analyt- 
ical comparisons when considering the applicability of 
synchronous converters. It is to be hoped that the 
results of such comparisons, and even more in the way 
of service records, will soon be forthcoming for the 
benefit of this important branch of electrical engi- 
neering. 





Automatic Substation Applied to 
Alternating-Current Service for First Time 


PERATORS who have had experience with auto- 

matic substations for feeding direct-current circuits 
have in general expressed their belief that these stations 
improve service and have an economic advantage. This is 
because properly arranged automatic equipment goes 
through its cycle of operations in a small fraction of 
the time the human operator requires to clear his 
circuits, test them out, isolate such as may be in serious 
trouble and get the others back into service. The 
problem for the human operator is complicated still 
further if he must act under the direction of a dis- 
patcher to protect the other parts of a large intercon- 
nected system. An automatic substation goes through 
the predetermined cycle of operations at such intervals 
as may have been found best, and at the end of the 
cycle the circuits in good condition are in service and 
those in serious trouble are locked out. The operation 
is measured in seconds rather than minutes, and there 
are no false moves and no excitement. 

Just recently the Kansas City company applied the 
automatic substation to alternating-current service for 
the first time on a scale which aims to consider city ter- 
ritory as so many small towns or zones and to control 
each substation automatically. The description of 
its substation practice on another page of this issue 
reveals an almost complete replacement of the human 
operator by automatic apparatus. A drum controller 
handles the high-tension oil switches so that changes 
from one line to another can be made without interrup- 
tion to service under normal conditions. Under abnor- 
mal conditions, with a transformer and its lines out 
of commission, the service lines are automatically 
switched to the spare bank and its lines. "When the 
load on a station reaches a predetermined low limit, 
the unneeded transformers are automatically discon- 
nected and their loads switched to the remaining 
transformers. These operations are handled through 
drum controllers by contact-making devices on the 
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switchboard that reflect the condition of each line and 
piece of apparatus and act independently of the relays 
called upon to interrupt circuits during abnormal con- 
ditions. This removes one source of possible trouble 
and permits complete separation of the control and 
relay circuits, and at the same time it keeps the control 
wiring largely in simple circuits. 

In the Kansas City station particular attention has 
been paid to protection of adjoining circuits or appa- 
ratus from troubles occurring on any equipment in the 
substation. This has been done by arrangement of 
barriers and apparatus in such a way that the probable 
effects of even the most severe trouble cannot spread. 
The installation is an extremely interesting one, and 
its operating results point to the experience with 
automatic machinery that has been so often repeated— 
that when properly arranged the results obtained are 
superior to those from human labor because automatic 
equipment can be placed under absolute control and 
the human factor is eliminated. 





The Discussion of the Cost of Merchandising— 
Where Will It Lead? 


ORE men have thought and talked about the cost 
i of merchandising electrical appliances in the last 
few weeks than ever before. This is well. John F. 
Gilchrist has shown that nine of the largest central- 
station companies have lost great sums of money on 
their retail selling and has given detailed figures on how 
much is lost on every washing machine sold by the Com- 
monwealth Edison Company in Chicago. The American 
Washing Machine Manufacturers’ Association has sub- 
mitted figures on the cost of selling washers out of three 
other stores, claiming that the Gilchrist figures are ex- 
cessively high. It is but accidental that the discussion 
has focused so closely on washing machincs, and there 
seems to be no issue between Mr. Gilchrist and E. B. 
Seitz of the manufacturers. Both are arguing to the 
same point, which is that the central stations are not 
doing a good job of merchandising, because it is cost- 
ing them too much to sell and they are losing money. 
They agree that there is urgent need for a thorough, 
fearless study of merchandising costs, that central sta- 
tions may know what they are spending in appliance 
selling and what they must do to make this business 
profitable. 

Mr. Gilchrist has recommended a general increase in 
prices to provide more profit for the central station. 
We have disagreed with this suggestion, in a former 
editorial, believing that a more efficient merchandising 
operation and an increased turnover will provide relief 
along more constructive lines and to the better interests 
of the central station, the independent dealer, the job- 
ber, the manufacturer and the public. For neither Mr. 
Gilchrist’s detailed costs on one appliance in one store 
nor his total figures on the total merchandising of nine 
large central stations nor the cost figures from the three 
stores cited by the washing machine association provide 
enough real data to give a true basis for analysis. 
There are three different ways to increase profits in 
retailing. You can improve the efficiency of the selling, 
increase the number of turnovers, or raise prices. But 
too little is known about the actual cost of merchandis- 
ing electrical appliances today to make it sure just how 
much can be accomplished in any one of these directions 
toward reducing the losses of these nine large central 
stations. 

What the industry needs is cost facts, developed by a 


study that embraces the entire country and all classes 
of electrical retailers. Perhaps smaller central stations 
are selling appliances more economically than large ones. 
Perhaps independent dealers are as a class making still 
larger profits. Who knows, today? But these facts 
must be found out before any central-station company 
can be certain that it is charging proper costs against 
its merchandising or doing its selling in the right way. 

The Electrical Manufacturers’ Council is endeavoring 
to perfect a plan for developing and disseminating cost 
statistics on electrical products. The Electrical Supply 
Jobbers’ Association has made an elaborate study of 
distributing costs. The Association of Electragists 
International has established a cost system for dealers. 
The National Electric Light Association and the Asso- 
ciation of Edison Illuminating Companies are showing 
concern. Here is a common interest, a common prob- 
lem which the entire industry realizes must be solved 
sooner or later. These organizations could do no better 
work next year than to direct their leadership to this 
important purpose and make a concentrated effort to 
determine what it does cost to sell electrical merchan- 
dise. Meanwhile this general discussion of merchandis- 
ing policies and costs is encouraging. It is making men 
realize that something must be done. But unless out 
of it comes a full knowledge of cost facts the industry 
will not profit much. 





Typical Costs in 
Electrical Construction 


LTHOUGH reports on costs in various lines of 
electrical work are not uncommon, the facts are 
rarely definite enough to permit easy comparison. The 
paper by Campbell Higgins which we published last week 
is especially useful in that itemized labor costs are so 
reduced to a unit basis as to give very direct guidance 
to those having work in hand. The job from which the 
figures were taken was a big one—a group of modern 
concrete and steel industrial buildings, with something 
over forty acres in aggregate floor space, nearly 60 miles 
of conduit and other things in proportion. The work 
was evidently planned with much forethought and exe- 
cuted with the help of all labor-saving devices feasible. 
It was carried out in 1920 and 1921 and pushed at high 
speed, so that in most respects it may be taken as 
typical of the best recent practice. One of the striking 
features of the cost data is the relatively large amount 
of so-called unproductive labor—in results probably the 
most productive, showing the value of orderly and skill- 
ful administration in putting through the task. 

In bringing the facts into usable form when con- 
sidering this kind of work the separation of material 
and labor is all-important, since the variations in these 
items are considerable and may be in opposite directions. 
For maximum convenience it might be well to segregate 
the wages of various classes of workers more than has 
here been done, because here again the pay of several 
groups may vary unevenly. In every class of electrical 
work the cost of units in labor and material is the 
proper basis of comparison, but each class is a special 
problem in classification. Data such as are here given 
—all too rare—are not only of great importance to con- 
structors but furnish a full and decisive record of costs 
for the purpose of estimating reconstruction values and 
depreciation in the consideration of plants under exam- 
ination as public utilities. Many an acrimonious quarrel 
would have been cut short had reliable cost data been 
available during the last twenty-five or thirty years. 











































3,000 Oil Wells 
Pumped Electrically 
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WING to the greater economies effected, 
electric drive is rapidly displacing steam 
and gas engines for pumping the oil wel!s of 
California. On the lines of the San Joaquin 
Light & Power Corporation alone there are 
now 3,000 oil wells so operated. This is a par- 
ticularly striking demonstration of the merits 
of electric operation in view of the fact that 
oil and gas are here available without trans- 
portation. The relative costs per day per well 
operating with electricity, gas engines and 
steam engines are $1, $2.16 and $5 respectively. 
A typical electrically operated oil field is 
shown in B, with a closeup view of one of the 
motor-driven jacks operating twenty-seven 
wells in A. A typical transformer service is 
illustrated in C. D is a combination pumping 
and drilling plant, showing resistor stacks and 
control panels at the right. 
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Heat Flow in Armature Coils 


A Physical Interpretation of the Heat Phenomena Occurring in Armature Coils and in the 
Core—The Influence of Iron and Copper Losses, Core Dimensions and 
Ventilation on Heating Shown in Graphical Form 


By C. J. FECHHEIMER 
Power Engineer Westinghouse Electric & Manufacturing Company 


ERHAPS no problem which arises in the 

design of electrical machinery is more im- 

portant or more difficult than that of tem- 

perature rise. It is important because too 
high temperature frequently results in eventual destruc- 
tion of the insulation and too low temperature often 
means that the machine is more expensive than neces- 
‘sary. It is difficult for many reasons, such as the 
uncertainties of the constants of thermal conductivities 
of the insulation and of the steel laminations, of the 
rates at which heat is “picked up” by the moving 
streams of air, etc. It is especially difficult because the 
paths for heat conduction and for ventilation involve 
such intricacies that fundamental mathematical solu- 
tions are generally impossible. For any portion of the 
problem assumptions must be made, and usually some 
empirical data must be relied upon. 

Difference in temperature between points in a given 
material gives rise to the flow of heat by conduction. 
In most electrical machinery nearly all of the heat is 
carried away by moving air, and the heat that is con- 
ducted away through the feet or other fastenings is 
nearly negligible. However, conduction does play a 
very important part in heat transmission within the 
apparatus. Conduction is the means whereby the large 
temperature differences are reduced. For example, 
were it not for the flow of heat by conduction through 
the insulating walls of armature coils the copper would 
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FIG. 1—LONGITUDINAL TEMPERATURE DISTRIBUTION 
solution of any temperature problem in electrical ma- 
chinery heat flow should receive proper consideration 
by designers and operators. 

The quantity of heat which flows between two points 
is proportional to the difference in temperature (differ- 
ence of thermal potential) and inversely proportional 
to the thermal resistance of the path—that is, Ohm’s 
law for the heat circuit. The thermal resistance is 


directly proportional to the length and inversely to the 
area, 


just as in the electrical conductor. However, 





owing to the necessity of considering three dimensions 
and since the areas and lengths are usually not simple. 
the heat-conduction problem is fraught with great diffi- 
culties. To add to the complexity, the thermal conduc- 
tivities of the materials are considerably greater with 
than across the layers, and the constants of conductivity 
frequently differ for corresponding parts within a given 
machine. Thus the transverse thermal conductivity of 
the insulating wrapper on coils is less than the longi- 
tudinal and may vary as much as 50 per cent for the 
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FIG. 2—-A GREAT AMOUNT OF THE HEAT FLOWS LONGITUDINALLY 
TO THE END OF THE COIL, WHERE THE AIR REMOVES IT 


armature coils in a given machine. The resistance to 
the flow of heat is known to be about fifty times as 
great perpendicular to the planes of the steel lamina- 
tions as along them. Consequently, in any analytical 
solution it is necessary to make assumptions, 
generally some part of the solution is empirical. 

When a mathematical solution of a complicated 
phenomenon is obtained, the tendency is to lead one 
quite far from the physical conception of the relations 
of the quantities that enter. Since the physical picture 
assists materially toward a qualitative understanding of 
a phenomenon, interpretations are given in this article 
of the mathematical expressions contained in a paper 
entitled “Longitudinal and Transverse Heat Flow in 
Slot-Wound Armature Coils.”* The importance of the 
subject will be recognized by all who are familiar with 
the fact that the machine having a short core is far 
easier to cool than one with a long core, owing largely 
to the influence of the longitudinal heat flow in the 
copper. 

By longitudinal heat flow is meant the heat that 
is conducted along the copper in the coil from the 
embedded portion to the ends or vice versa, depending 
upon the relative rates of heat dissipation from the two. 
The transverse flow is the heat that is conducted across 
the wall of insulation for the embedded or end portion. 

The physical picture is made clearer by regarding 
neat as a fluid and imagining a conductor of heat to be 
analogous to a channel for the fluid. The good conduc- 
tor of heat such as copper offers relatively small resist- 
ance to the fluid flow, like a river in a long open channel; 
the poor conductor of heat, like the thin insulating 


and 
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Transactions, 1921, page 589. 
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walls, offers large resistance, somewhat analogous, 
except for thickness, to seepage of water through the 
soil. When heat is generated within a conductor it is 
analogous to supplying water from springs distributed 
along the river bottom. 

In perhaps more than 50 per cent of the cases, the 
heat generated in the embedded copper by /°R and eddy- 
current losses causes the copper to be at higher tempera- 
ture than the iron. Considering that case, some of 
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that generated heat is conducted transversely through 
the insulating wall to the cooler iron in the core and 
the remainder of that heat must flow longitudinally 
along the copper. The coil ends are cooled by air 
streams at a relatively rapid rate, so that the copper 
there is cooler than that which is embedded; con- 
sequently heat flows from the copper in the embedded 
parts to the copper in the ends. Just as in the case of 
the river fed by springs, the quantity of flow along 
the channel (copper) increases the farther one goes 
down stream; the total longitudinal flow is the summa- 
tion of all that portion of the water fed from the 
springs (or heat generated) that has been added from 
the beginning up to that point. Meanwhile, water is 
seeping away (the transverse flow through the insulat- 
ing wall) all the way along. If the flow longitudinally 
is confined within a constant section of channel, the 
velocity, and therefore the pressure drop, increase as 
the quantity of flow increases. Similarly, in the em- 
bedded part of the coil, the quantity of longitudinal 
flow continually increases as the ends are approached, 
and therefore the fall of potential—that is, the drop in 
temperature—continually increases. As the copper 
temperature decreases the transverse flow must neces- 
sarily decrease. As the transverse flow decreases a 
larger percentage of the generated heat per inch of 
length must be conducted longitudinally, and that means 
that the longitudinal temperature drop per inch of 
length (temperature gradient) must increase, and so 
on. Consequently the temperature longitudinally di- 
minishes at an ever-increasing rate until the end of 
the core is reached. The curve for copper temperature 
(Fig. 1) will help to clarify the picture, being a maxi- 
mum at the center. 





Considering the total quantity of heat as flux, there 
is evidently a maximum density of heat flux in the 
copper at the end of the core as up to that point all of 
that generated heat in the copper which was “picked 
up” for longitudinal transmission has collected and 
must pass through the copper at the end of the core. 
The temperature gradient (slope of the temperature 
curve in Fig. 1) is consequently maximum there. 

With the beginning of the well-ventilated end wind- 
ings, just beyond the end of the core, and their con- 
sequently relatively low surface temperatures, the 
transverse thermal drop is suddenly augmented, and 
the resultant density of transverse heat-flow flux in- 
creases to a maximum. The falling off in copper tem- 
peratures from the end of the core to the extreme end 
of the winding is accompanied by a diminishing rate of 
transverse heat flow. 

It will be remembered that there was high heat flux 
density in the copper at the end of the core due to 
longitudinal flow from the embedded part. This is 
gradually converted in the end windings to transverse 
flow, and all of it must be thus transmitted between the 
end of the core and the extreme end of the winding. 
To that longitudinal heat which is converted to trans- 
verse in the end windings must be added the heat gen- 
erated by I’R and eddy currents in the copper in the 
ends, and all must be dissipated from the ends. The 
longitudinal heat flux density diminishes as_ the 
extremity of the ends is approached; therefore the 
temperature gradient diminishes, as will be seen in 
Fig. 1. 

The physical picture is made clearer by an inspec- 
tion of Fig. 2, which shows by shading the intensity 
(or density) of heat flux, Thus the density of trans- 
verse flow has two maxima—at the center of the core 
and at the beginning of the ends adjacent to the core. 
There are likewise two minima—in the embedded part 
at the end of the core and at the extremity of the ends. 
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FIG. 4—RATE OF GENERATION OF HEAT AND THE RATES OF 
DISCHARGE AND “PICKING UP” OF HEAT 





The longitudinal flow is zero at the middle of the core 
and at the extremity of the ends and is maximum at 
the end of core. 

In Fig. 3 numerical values are plotted for a particular 
turbo-alternator and should further assist in under- 
standing the phenomenon shown qualitatively in Fig. 
2. (The end of the air duct is taken as the point of 
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maximum temperature.) The unit chosen is the watt, 
which is the same kind of unit as the British thermal 
unit per second.* At any value of abscissa the total 
watts generated equals the sum of the watts flowing 
longitudinally and transversely; for example, at the 
end of the core, 16.72 — 5.4 + 11.32. In Fig. 3 the 
ordinates represent the summation of heat from X — 0 
(the end of the air duct) up to the particular point. 
This will be quite clear for the curves of watts gen- 
erated and the transverse flow. For the longitudinal 
flow curve watts are continuously added up to the end of 














tudinal transmission. For the ends it means the watts 
per inch of longitudinal flow that are converted from 
longitudinal to transverse flow. 

Referring to the temperature curve in Fig. 1, it will 
be seen that as the temperature difference betwen the 
copper and the iron decreases the rate of transverse 
flow must decrease. That in turn means that more of 
the generated heat must be transmitted longitudinally; 
consequently the rate of “picking up” of heat for longi- 
tudinal transmission must increase. As a result there 
is more rapid decrease in copper temperature, which 
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of ends to embedded parts. 
the core. From that point to the extremity of the 


winding the longitudinal heat received from the em- 
bedded part is gradually converted to transverse flow, 
and therefore the longitudinal flow gradually decreases 
and finally becomes zero at the extremity. In the 
case of the longitudinal flow the ordinates are a meas- 
ure of the heat-flux density. For the transverse flow 
that statement does not apply. 

It is interesting to note the changes in the slopes of 
the curves in Fig. 3 and the meaning thereof. They are 
given in Fig. 4. The slope of the “watts-generated” 
curve gives the watts per inch of length; that is, the 
ordinary I’R and eddy-current losses per unit length. 
Were it not for the influence of temperature upon re- 
sistance and the sudden decrease in eddy-current loss 
at the end of the core, the generated watts per inch 
would be constant. The influence of those two factors 
in causing the generated loss per inch to depart from a 
constant value will be seen from an inspection of Fig. 4. 

The slopes of the transverse heat-flow curve in Fig. 
3 (as plotted in Fig. 4) are the transverse watts per 
inch of length; that the ordinates indicate the 
density of transverse heat flux. That density decreases 
from the left to the right end, because the copper tem- 
perature decreases (see Fig. 1) and therefore the tem- 
perature difference between the copper and the iron 
decreases up to the end of the core. Then, as previously 
explained, the transverse flow suddenly increases. As 
the copper temperatures in the ends decrease as the 


is, 


extremity is approached, the transverse drop, and 
therefore the transverse flow per inch likewise 
decreases. That rate of transverse flow is evidently 


the rate of discharge of heat. 

The meaning of the slope of the longitudinal flow 
urve in Fig. 3, as plotted in Fig. 4, is, for the embedded 
art, the heat per inch that is “picked up” for longi- 


*It should be noted that the conditions are for the steady state 
nly, which means also steady flow of heat; therefore the watt 
iy be considered as the unit instead of the joule or B.t.u. or 


causes a faster lowering in the rate of transverse flow. 
That again causes a larger percentage of heat to flow 
longitudinally, and so on. For the ends, as the differ-- 
ence between the copper and the air temperature 
decreases, the transverse flow per inch must corre- 
spondingly decrease. Some of the longitudinal heat is 
converted to transverse, thereby decreasing the density 
of heat flux in the copper and decreasing the tempera- 
ture gradient along the copper. The ordinates of the 
rate of longitudinal conversion curve (for the ends) 
are shown as negative, because now heat is to be dis- 
charged (transversely) instead of accumulated, as 
for the embedded part. 

For any value of abscissa the rate of generation 
of heat equals the rate of transverse flow plus the rate 
of “picking up” for longitudinal flow, or conversion 
from longitudinal flow. The differential equation in 
the mathematical derivation, when simplified, is simply 
a short-hand expression for this statement. Thus a 
physical picture of the differential equations has been 
drawn. 

A point of interest is that the longitudinal flow is 
only a means for diminishing the differences in tem- 
perature along the copper. It provides no means for 
the escape of heat from the copper. In many machines, 
however, it is the means whereby the so-called “hot 
spot” is liminated. Thus, in short-core machines, with 
well-ventilated ends and with large eddy-current loss 
in the embedded copper, the longitudinal flow reduces 
the maximum copper temperature considerably below 
that which would obtain with only transverse flow. In 
fact, there are cases of short-core machines in which 
the iron temperature is higher than that of the 
embedded copper.t Then there is transverse flow from 
the iron to the copper. The heat thus received plus the 
heat generated in the copper flows longitudinally to the 
ends, and there all of that heat plus the heat generated 


‘This condition also obtains in many machines operated at light 
loads 
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in the ends flows transversely to the external coil sur- 
faces. where it is carried away by moving air. As 
another example, in the case of certain direct-current 
railway motors the ends were very poorly ventilated— 
to avoid the collection of dirt—and then the heat gen- 
erated in the end windings was only partly dissipated 
from the coil-end surfaces. The remainder flowed 
longitudinally to the embedded part, where it, plus the 
generated heat, flowed transversely to the cooler iron. 

It will readily be seen from foregoing explanations 
why the difference between the maximum and minimum 
copper temperatures increases rapidly as the core 
length is increased. For any given proportions of shape 
of slot, current density, ventilation constants, thickness 
of insulation, ete., the influence of core length upon 
temperature will differ. The same turbo-alternator for 
which Figs. 3 and 4 were plotted was selected for the 
curves in Figs. 5 and 6, and they illustrate the influence 


of core length. In both are shown the copper tempera- 
tures near the center of the core (maximum), near the 
end of the winding (minimum) and at the end of the 
core. In Fig. 5 they are drawn for constant length of 
ends. In Fig. 6 the ratio of the length of the ends 
to the embedded part has been taken to be constant. 
The shapes of the curves for the two cases are different, 
but in both the maximum: temperature (for a core of 
infinite length) is the same, as all generated heat at the 
center flows transversely. For the minimum tempera- 
ture the longitudinal flow influences that at the extreme 
ends, with constant (finite) length. When the ratio of 
length of ends to embedded parts is constant, as the 
embedded parts approach infinite length, the ends must 
do so likewise; consequently at the extremity longi- 
tudinal flow has no influence upon temperature, and all 
the heat must flow transversely, the result being lower 
temperature there. 





Use of Converter in Mining Service 


Former Apprehension Had Basis, but Recent Developments, Chiefly the Introduction of High- 
Reluctance Magnetic Circuit, High-Speed Breakers and Automatic 
Substations, Have Changed the Situation 


By J. L. McK. YARDLEY 
General Engineer Westinghouse Electric & Manufacturing Company 


YNCHRONOUS converters have apparently 

given satisfaction in the comparatively small 

number of mining installations in which they 

have been employed for the conversion of alter- 
nating current into direct current, yet it is a fact that 
in the great majority of mining installations motor- 
generator sets only have continued to be employed for 
this purpose. Such a situation can only be the result 
of a marked preference for one type of equipment 
over the other. This preference cannot be due to 
difference in costs, since the cost of both installations 
is practically the same. Complete mining units to 
operate from a_  2,200-volt, 60-cycle supply circuit, 
whether motor-generator sets or synchronous convert- 
ers, may be obtained at the present time at approxi- 
mately the following figures: 100-kw. unit, $4,000; 150- 
kw. unit, $4,400; 200-kw. unit, $5,200; 300-kw. unit, 
$6,300. 

The preference for motor-generator sets seems to 
be the result of a belief which has developed through 
experience that they are the most reliable and eco- 
nomical type of equipment obtainable for operation 
under the service conditions existing in mines, where 
extreme load variations occur and coincidentally big 
voltage drops. The preference has, of course, had a 
basis. It is that the frequency of dead grounds and 
dead short circuits and other high instantaneous over- 
loads has been greater in mining service than in any 
other industrial service, or even in the usual electric 
railway service. These conditions tended to produce 
an overload which greatly exceeded the normal capacity 
of the equipment because the converting unit is usually 
small. Owing to the fact that the insulating clearances 
and spacing factors have been smaller in the small 
units than in the large, the ability to withstand flash- 
overs without excessive destructive burning has been 


weak. Hence mining engineers have been entirely 
logical in not following the growing tendency of engi- 
neers in other industries to use converters. 

However, some comparatively recent developments 
have been made in the design and operation of the 
synchronous converter that make it opportune at the 
present time to consider the application of this type 
of equipment to mining service more seriously than 
ever before. Reference is made particularly to the in- 
troduction of comparatively high reluctance in the mag- 
netic circuit of the commuting poles of synchronous 
converters. Then there is also the possible use of 
higher-speed direct-current circuit breakers and of auto- 
matic substations for the greater protection as well as 
more economical operation of synchronous converters. 
Comparatively little can be said that is new regarding 
the fundamental requirements of mining service. This 
subject has been quite thoroughly analyzed in the past, 
and the various merits and disadvantages of the types 
of equipments which may be employed have become well 
understood. The principal fundamental argument re- 
mains about the same, namely, that the synchronous- 
converter-transformer installation is inherently more 
efficient than the motor-generator installation. This 
difference amounts to from 33 to 94 per cent for the 
sizes of units employed and the load factors ordinarils 
experienced in mining service. The saving which this 
difference in efficiency represents has been well worth 
striving to attain, and naturally efforts have been ex 
panded to make the synchronous-converter transforme! 
installation meet all the requirements. 

Contrary to rather general impressions, the develop 
ment and success of the commutating-pole synchronou 
converter required only a short interval of time. A! 
the advantages of the new type of design were pra: 
tically obtained in one jump. The first high-speed con 
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mutating-pole synchronous converter* was 100 per cent 
higher in speed than the non-commutating-pole type of 
machine it superseded, and it embodies all the advan- 
tages of increased efficiency, reduced weight and cosv 
and improved general performance which were found to 
accompany the new type of design. 

For 60 cycles, it is true, the full advantages of the 
commutating-pole design were not at once obtained. 
There was a rather general apprehension that the 60-cycle 
machine would flash worse with com- 
mutating poles than without. Owing 
to this hesitation, the first 60-cycle 
synchronous converter equipped with 
commutating poles was an old design 
which had been successful in opera- 
tion without commutating poles. This 
machine was scarcely improved by 
the addition of commutating poles, 
but gave promise of the results which 
might be expected at 60 cycles from 
good commutating-pole design; so 
that by 1914+ the manufacturer of 
synchronous converters was entirely 
on a commutating-pole basis, both for 
25-cycle and for 60-cycle service. It 
is important to appreciate, therefore, 
in considering the matter of reliabil- 
ity, that the synchronous converter 
has been developed substantially as at 
present for a period of years ap- 
proaching, if not equaling, that of 
the modern motor-generator set. 

A number of small synchronous 
converters were designed for general 
industrial service back in 1914, but of 
ratings which also meet the usual 
conditions of mining service. These 
machines, rated at 100, 150, 200 and 
300 kw.., volts, 60 cycles and 

.200 r.p.m., were in the main very 
satisfactory. They were amply rated for genera! 
industrial service, as they would carry 25 per cent 
overload for two hours and would comfortably carry 
momentary overloads of 100 per cent. However, when 
considered for mining service, owing to the comparatively 
large amounts of power which would usually be behind 
them and the frequent instantaneous loads far in excess 
of their capacity to which they would be subjected, these 
machines were not generally favored under conditions 
in which practically their only protection would have 
been their own limited amount of resistance and induc- 
tance and the then usual comparatively slow-acting types 
of substation switching equipment. In fact, when tested 
out under such conditions, the flashovers which occurred 
tended to result in considerable destructive burning. 

The high-reluctance commutating pole has increased 
by about 100 per cent the ability of the synchronous 
onverter to operate without flashover under momentary 
verload conditions. The increase in the instantaneous 
oad capacity of these machines from 200 per cent to 

round 400 per cent of rating by means of high-reluc- 
ance commutating poles likely to bring the 


275 


seems 


“This machine, a 1,500-kw., 600-volt, 25-cycle, 500-r.p.m, syn- 
ronous converter, designed and built in the early part of 1911. 
s described and illustrated by the author in the Electric Journal, 
gust, 1912, pages 704 and 705 

\n article on “High-Speed Rotary Converters” by the author 
the Electric Journal, October, 1914, gave details of the general 
ults which had been accomplished at that time. 


ng an electric railway. In the foreground is the 
lifting equipment and thermal relay on the 
carrying contactors, relays and meters. 


synchronous converter to such a position of reliability, 
in the opinion of practical mining men, as to cause 
them to avail themselves to a greater extent of its 
economies. As already mentioned, the use of higher- 
speed direct-current circuit breakers or the advantages 
of automatic substation operation will probably also 
influence the situation. It should also be mentioned that 
details of construction and insulation clearances have 
been modified on these small machines so that flashovers 





EXCAVATION FOR THIS 300-KW. AUTOMATIC CONVERTER STATION COULD BE REDUCED 
TO 150 YARDS FOR MINE SERVICE 
This is a 600-volt, 60-cycle commutating-pole synchronous-converter station serv- 


brush- 
control panel 


converter with automatic 


bearing. To the right is the 


do not cause the same amount of destructive burning. 
The eariier design tended to confine the arcing so as to 
burn the brushes and brush rigging very badly, but 
the later design is much more open, does not restrict 
the arc, and in fact tends to assist it to dissipate with- 
out excessive burning of the machine itself. 

Although the effect of high reluctance in commutating- 
pole circuits was fully understood back in 1914 and 
was being considered for use in booster-type synchro- 
nous converters, there was no attempt to employ this 
feature for the purpose of increasing the instantaneous 
overload capacity in any of the earlier commutating- 
pole machines. Commutating poles and windings were 
introduced primarily to meet normal operating con- 
ditions in general industrial and railway service. They 
were proportioned to compensate for armature reaction 
and provide necessary commutating flux under such con- 
ditions, and, as has been mentioned, they resulted in 
decidedly better performances. The commercial value 
of increasing the reluctance in the magnetic circuit of 
the commutating pole and increasing the strength of the 
commutating-pole winding so as more nearly to compen- 
sate the armature reaction under instantaneous load 
conditions was not appreciated. This is mentioned 
because it is rather surprising, particularly in view of 
the fact that the need for greater protection for syn- 
chronous-converter installations under instantaneous 
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load conditions was recognized and efforts were being 
made to develop protection by one means or another. 
Most of the efforts to secure greatest continuity of 
service and safety for the converting equipment were 
along the line of developing the relative assistance of 
various auxiliaries. One of the most promising of these 


was a higher-speed direct-current circuit breaker. It 
was appreciated that there is an interval of delay in 
TABLE I—TYPICAL ECONOMIES IN RAILWAY SERVICE 


Headway between cars | hour 


Length of line (single-track 70-lb. rails), miles 


Number of substations 3 
Capacity of substations, kw 300 
Size of trolley 0000 
Size of feeder. circ.mil. ; 300,000 
Distance between substations, miles 10 
Schedule speed, miles per hour 25 
Length of operating day, hours 20 
Total substation hours (manual operation) 60 
Total substation hours (automatic operation) 34 
Running light loss per station, kw. 15 
Energy saved per day with automatic operation, kw.-hr 390 
Energy saved per year at | cent per kw.-br $1,424 
Labor saving per year, six operators at $90 per month 6,480 
Investment in converting units exclusive of switchboards 20,500 
Investment in automatic control, three stations 21,000 
Maintenance, interest, insurance, depreciation taxes (15 per cent) 3,150 
Cost of inspection per year 900 
Total annual charges 4,050 
Net saving 3,854 

18.3 


Net return on investment in automatic equipment, + per cent 


the application of an overload, however great, to an 
electrical machine, owing to the inherent inductance of 
the intervening circuit, and that a synchronous con- 
verter would be fully protected against flashover if it 
could be disconnected from the load circuit in the inter- 
val between the beginning of an excessive overload and 
the time of the overload’s reaching the flashover capacity 
of the machine. It became obvious that practically 
it was a matter of introducing an inductance and a 
quick-opening breaker in the direct-current circuit, the 
inductance to increase the time interval and the circuit 
breaker to take advantage of that interval and auto- 
matically open the circuit. Some very satisfactory tests 
were madet using an inductance of approximately 15.25 
milli-henries and a higher-speed circuit breaker in con- 
nection with a 500-kw., 1,250-volt, 60-cycle non-commu- 
tating-pole synchronous converter. However, difficulty 
was experienced in obtaining a circuit breaker with a 
time element less than 0.015 second, whereas it was 
demonstrated that a time element of 0.01 second or less 
would be necessary in order to permit the use of a com- 
paratively inexpensive inductance. The combination of 
circuit breaker and inductance limited the current to 
around 1,400 amp., or three and one-half times normal. 

Since that time a 1,200-amp. direct-current circuit 
breaker has been developed which, when tested in con- 
nection with a 500-kw., 600-volt, 60-cycle, 1,200-r.p.m. 
synchronous converter, equipped with high-reluctance 
commutating poles, under short-circuit conditions, lim- 
ited the current to 6,000 amp.—that is, 7.2 times 
normal—in 0.005 second and entirely cleared the circuit 
in 0.0085 second. The inductance in circuit was only 
0.15 milli-henry, or, taking into account the different 
current capacity, the inductance coil employed was only 
about 20 per cent of the size employed in 1914. 

It has been established, therefore, that by means of 
comparatively inexpensive equipment a synchronous 
converter or direct-current generator can be absolutely 
protected against being flashed over by direct-current 
load conditions. Now, if this protection should be com- 
bined with the automatic substation so as to eliminate 
the human element introduced by the station operator, 


tProceedings A. I. BE. E., Oct. 9, 1914, “Use of Reactance with 
Synchronous Converters,” page 1521, J. L. McK. Yardley. 


nearly all the objections raised against synchronous 
converters in mining service would be removed. Of 
course, the automatic substation|| can be and is being 
used in connection with motor generator sets in mining 
service. 

The remaining objection to synchronous converters 
is due to the rather meager amounts of copper strung 
in the alternating-current and direct-current feeders. 
The claim is that voltage is not held up so well and 
that as a consequence work slows up in the workings 
remote from the power station. Since the compound- 
wound synchronous converter will take care of direct- 
current feeder drop within reasonable limits as well 
as it is taken care of by the motor-generator set, the 
answer to this objection would seem to be that some 
of the efficiency to be obtained through increasing size 
of feeders, reducing feeder losses and employing syn- 
chronous converters should be capitalized and the 
capital invested in increased copper in the alternating- 
current feeders, with probably some additional invest- 
ment also in the direct-current feeders. In this respect 
the problem in mining service does not seem to be 
materially different from the problem in connection 
with the surface railway. Perhaps, at least in coal 
mining, more of the mining substations in the future 
will be placed on the surface instead of underground. 
At any rate, the need of sufficient copper in the feeders 
for the sake of economy has been appreciated in electric 
railway service, and this need has been met and service 
benefited by the automatic synchronous-converter sub- 
station. 

In regard to costs and the savings to be effected, 
conditions vary to such an extent in the individual 
mining properties that a general statement, however 
approximate, can scarcely be made. Figures are given 
here, however (Table I), on a typical example of a 
suburban electric railway, simply to show the various 
points which should be considered in calculations made 
to justify installing automatic substations. 

Possibly in attempting to derive figures which would 


TABLE II—ESTIMATED ECONOMIES IN MINING SERVICE 





nergy saved per year, automatic operation ; 0 
Yearly saving through using synchronous converters instead of motcr- 


generator sets: 30 per cent X 310 X 24 x 3 x 300 X 0.06 x 0.01 $1,200 
Labor saving per year, six operators at $90 per month 6,480 
Investment in converting units without switchboards 20,500 
Investment in automatic control equipment, three stations 10,500 
Maintenance, insurance, interest, depreciation, taxes (20 per cent 2,100 


Cost of inspection per year i 900 


Total annual charges 3,000 
VOL ORWIMEE. 5 555 s005so5. ; : 4.680 
Net return on investment in automatic equipment, + per cent 44.5 
Per cent saving due to rotary converters 11.4 





represent at least some mining service conditions a 
conservative assumption would be that all substations 
would be operating continuously six days per week at 
around 30 per cent load factor, so that there would be 
no saving of light-load running losses. Probably also 
a somewhat less completely automatic form of automatic 
substation§ would be satisfactory inasmuch as it would 
save attendance, give protection to the equipment and 
would not cost more than half the figure used in the 
above table. In such an installation 6 per cent of the 
total kilowatt-hours supplied to the converting equip- 
ment would be an approximate figure to represent the 
saving effected by employing synchronous converters 
instead of motor-generator sets. The typical economies 
then would be those indicated in Table II. 


A description of such equipment recently developed is given i: 
the Engineering and Mining Journal, Oct. 8, 1921, page 599. 
$Mining and Metallurgy, September, 1921, page 44. 
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Automatic Control of A.-C. Distribution 


Opereting Features of the Kansas City Power & Light 
Company’s New Self-Operating Substation Recently 
Placed in Service in the Big Western Missouri City 


By A. E. BETTIS* and C. W. 


HE increased use of electrical appliances in 
the home, the introduction of motion-picture 
theaters in the residence districts and the 
increased use of electric drive, heating anc 
lighting in factories have in recent years changed the 
problem of supplying energy to large cities. Load 
growth now seems to be around centers, with all the 
characteristics of medium-sized cities surrounded by 
outlying zones which merge into adjacent zones. The 
problem of supplying these various centers and their 
surrounding zones is of exactly the same nature as sup- 


*Superintendent of Construction Kansas City 


Power & Light Company. 


and Engineering, 


General Electric 


* Engineering 


Department, Company. 
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FIG. 1—MASTER CONTROLLERS FOR AUTOMATIC OPERATION. 


PLACE 


plying a group of small cities spread through a large 
countryside, and it looks most economical at present to 
treat the power supply in exactly the same way as if 
these centers were separated by considerable distances. 

This situation has led to dividing the larger cities 
into zones, each operating company figuring out the 
economic size of the zone and building the distribution 
accordingly. This process was started in Kansas City 
about four years ago, the first step being to equip the 
inner ‘group of such zones with transforming and dis- 
tributing facilities. These stations were installed as 
hand-operated stations and were immediately loaded 
up to their capacity. It then became necessary to begin 
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LEFT, FOR 13,200-VOLT PRIMARY SWITCH CONTROL. 


RIGHT, FOR 4,000-VOLT FEEDER CONTROL 
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the equipment of the next group surrounding these ferent routes, and reserve sets which could be switched 
inner zones. into service during times of trouble. The low-tension 
After a careful analysis of the situation it was de- feeders were grouped in such a way that with their 
cided to install two additional stations and so to equim connection to the high-tension feeders radial distribu- 
them that they would operate without attendants. Fol- tion was obtained from the power house. This gives 
lowing out its policy of doing everything within reason the least interruption to the customer when troubles 
to assure continuity of service, the Kansas City Power. occur on circuits other than the one feeding the par- 
& Light Company decided that the natural step in opera- ticular customer. 
tion was to do away with as many chances of huma 
error and misunderstanding, or inattention to business, 
as possible. By making the new stations automatic and at the 
To the previous stations had been brought a double same time following the established main circuit con- 
equipment of high-tension cables, frequently over dif- nections it was felt that reconnections and rearrange- 
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FIG. 2—SIMPLE LAYOUT MADE POSSIBLE WITH AUTOMATIC CONTROL 


During the peak lines Nos. 1 and 2, with to move the drum into position A. As the UVX-15, an auxiliary of UV-1. If there is 
the transformer for each, are feeding inde- controller moves, segment 13 makes contact sufficient load on line 1 the circuit of seg- 
pendently their groups of feeder circuits. and energizes hesitating control relay H ment 24 is opened by the action of under 
The controller will be in position A. On _ through the contacts of undervoltage relay load relay UL-1l. Therefore, when the fin- 
the decrease of the load it is the intention UVX2, and the auxiliary switches CBX,I/II gers have run off all the short segments of 
to take off one bank of transformers while of oil circuit breakers I and II. This closes division A, all the CX relays will be de- 
the other is to carry the whole load. This breakers I and II of line 1. In the same energized and controller will come to rest. 
is accomplished by a contact-making am- way segment 17 makes contact and energizes This leaves line 1 energizing the right- 
meter on line No. 1, making contact at a relay H through the contacts of under- hand feeder bus through oil circuit breakers 
predetermined low-current setting, and when voltage relay UVX-1 and the auxiliary V and VI, and line 2 energizing the left- 
this contact is made, energizing the motor switches CBX,V/VI of oil circuit breakers V- hand feeder bus through oil circuit breakers 
driving the controller which moves the con- and VI, closing breakers V and VI. Seg- I and II. The bus tie breakers VII and 
troller drum from position A to position D. ments 18 and 20 complete a circuit through VIII are open, and line 3 may or may not 
\s the segments on the drum come in con- the tripping coils TCVII/VIII of breakers’ be energized. 
tact with the fingers as position D is ap- VII and VIII, and open the bus-tie breakers With the station in position A, if the load 
proached, the various oil switches operate VII and VIII. Segment 14 energizes relay decreases until one feeder can carry it all, 
in the proper sequence so as to transfer CX-1,;, which completes the circuit through the controller is moved to position D, as 
the group of feeders being fed by line No. 2. the tripping coils, 7.C. III and IV, of break- follows:. The underload relay UL-1 closes 
to line No. 1 and disconnect line No. 2 and ers III and IV, opening these breakers. its contacts and completes the circuit through 
its transformer. When the load comes back Thus lines 1 and 2 are connected directly the CBX,V/VI auxiliary switches of break- 


to a point where line No. 2 should be recon- to the two feeder buses. ers V and VI to segment 24. Segment 23 
nected, a different source of power for the As the controller continues to revolve, the completes the circuit through relay CX-28 


controller driving the motor is given by the circuit of segment 9 and of segment 6, to start the controller motor, segments 22 
contact-making ammeter on line No. 1. which furnished the initial impulse through and 9 being still de-energized. The con- 
making contact at a high current value and relay CX-5, to start the motor are broken troller moves to position D, where the short 
bringing the controller from position D through the opening of CBX,JI/II V/VI. segments of division D, 21, 19, 17, 14 and 12, 
around again to position A and throwing The controller is then kept in motion by the complete circuits that open oil circuit break- 
the proper oil switches. It will be noted circuits through segments 27 and 28, which ers I and_II on line 2, and close bus tie 


that these various combinations cover all energize relay CX-28. breakers VII and _VIII._ This leaves the 
the combinations which can be legitimately Before the controller has run off the short equipment in position D, where line 1 
equired. segments of division A, segments 22, 23, 24 energizes the right-hand feeder bus through 


The sequence in obtaining two combina- and 25 make contact. Segments 23 and 25 breakers V and VI, and also energizes the 
tions is as follows: consider that from are connected through the coils of relays left-hand feeder bus through breakers V, 
position F’, the “off” position, because of a CX-23 and CX-25, to the positive bus, but VI, VII and VIII. The oil circuit breakers 
heavy load, the controller motor is energ'zed the circuit of 22 is broken by the relay’ I, II, III and IV are open. 








NOVEMBER 25, 1922 


ELECTRICAL WORLD 


1153 





ments required by load changes and faults could be 
more readily made than by hand. For instance, the 
loss of power on one line would immediately change 
the load over to another line with only the lapse of an 
interval for clearing the first line. The outage with 
automatic operation would be exceedingly small as com- 
pared with hand operation. It was felt that when a 
transformer and a line were loaded to a point where 
additional capacity was required a second line could be 
brought on more promptly and with less interference 
to the voltage regulation than if this condition were 
left to be discovered by an operator and corrected after 
he had communicated with the load dispatcher. 

On the low-tension distribution the individual cir- 
cuits were to be handled so as to duplicate the present 
hand practice, but instead of waiting for the operator 
to arrive at the switch and reclose the feeder switch 
after it had opened, the automatic equipment would 
immediately put this reclosing into motion and thus 
save considerable time in restoring the service on in- 
dividual circuits. While the kilowatt-hours gained by 
these various precautions will not be very great, still 
they will amount to something and the effect on the 
customer should be very good. Since the time of an 
outage will be measured in seconds before power is 
restored if the line is in condition to be energized after 
trouble, the uncertainty in the consumer’s mind at the 
time of loss of power will be removed. Thus the psy- 
chological effect of line trouble on the customer will be 
entirely different from the effect where the 
operated station is concerned. 

One of these stations has just gone into operation, 
and since this is to all appearances a new departure in 
an engineering and economic way, it is thought that 
a general description of what it was intended to accom- 
plish, the method of attack and some of the details of 
the equipment will be of general interest. 

This particular station is in a fast-growing residen- 
tial district and was consequently laid out with a view 
of conforming to the type of architecture which would 
probably surround it. 

The general plan of the electrical equipment is to 
bring in two main high-tension transmission circuits 
from the central power station and one reserve or emer- 
gency circuit. Each main transmission line will feed 
its step-down transformer and a group of 4,000/2,300- 
volt, three-phase, four-wire feeder circuits, each single- 


hand- 
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FIG. 4—INDIVIDUAL REGULATOR PANEL AND AUTOMATIC 
RECLOSING PANEL FOR THREE-PHASE, FOUR- 
WIRE, 4,000-VOLT CIRCUIT 


i; hase feeder having its voltage regulator. Arrange- 
ments are made so that during the period of light loads 
this radial method of distribution will be continued, but 
one line and its transformer will be cut out after its 
group of distribution feeders is thrown over on the 
remaining line. Arrangements are also made so that 
in case of trouble on either of the main lines the group 
of distribution feeders will be thrown over to the spare 
line and its transformer energized. This spare line 
takes in every way the characteristics and receives the 
treatment of the line and transformer which it tempo- 
rarily replaces. Since all of these operations are to be 
carried on without the assistance of an operator, the 
control devices necessarily take a different form from 
those usually found in a hand-operated lighting sub- 
station. 

The handling of the line and transformer connec- 
tions and the tying and breaking of the two groups 
of feeder circuits are of particular interest. The gen- 
eral scheme is to arrange the connections so that service 
will not be interrupted during a change-over under 


FIG, 3—REGULATOR ROOM, CONTAINING AUTOMATIC RECLOSING RELAY PANEL 
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normal operating conditions. In case of line or trans- 
former trouble the load will be transferred immediately 
to the reserve equipment. This is accomplished by 
means of a motor-driven drum controller, the develop- 
ment of which will be noted at the left of the connec- 
tions in Fig. 2. The controller closes and opens the 
various high-tension oil switches demanded for each 
set of conditions. The impulse for this controller to 
move from one position to another comes from the con- 
tact-making devices on the control board. These vari- 
ous impulses are independent of each other, and the 
action of the controller is such that it takes up a definite 
position for each condition. 

The application of a drum controller to this type of 
service gives the greatest degree of flexibility in the 





FIG. 5—-ARRANGEMENT OF SUBSTATION EQUIPMENT 


Transformers are indicated at the top of the drawing and 
feeder regulators in groups of six separated by barriers below. 


operations which may be desired. The sequence of 
opening and closing of oil switches is definitely deter- 
mined by the location of the segments on the controller. 
It is only necessary to determine what should be done, 
provide the impulse to move the controller to the proper 
position, and the oil-switch connection arrangement is 
effected as decided upon. This mechanical interlocking 
of the closing of switches through a drum controller 
allows the entire separation of the control circuits of 
the main switching equipment from the relays interpret- 
ing the conditions. 

Each group of feeder circuits and equipment forming 
a three-phase group is separated by barriers from adja- 
cent groups. Included in such groups are three feeder 
regulators, oil switches, the control panel and a group 
of compartments fed by a spur bus from the main bus. 
This group of three single-phase feeders is arranged 
so that the usual practice in keeping such circuits alive 
if possible is followed. That is, in case of opening of 
a single-phase feeder switch it is reclosed; if it again 
reopens, another trial is made, and should it open a 
third time, it is locked out and line conditions are 
investigated. This feeder group is handled by the con- 
trol equipment indicated in Fig. 2. 
This equipment is of interest in that first, the over- 


load relay has a special time-current characteristic 
which corresponds very closely to the time-current char- 
acteristics of various distribution transformer protec- 
tive fuses; second, it has a small timing controller 
which recloses the oil switches and locks out any one 
which is open after the third trial. This controller is 
made so that the time interval between closing can be 
varied most nearly to fit the operating characteristics 
desired on different types of circuits. Each of these 
feeder circuits is handled by a heavy oil switch, its 
rupturing capacity being greater than ordinarily found 
in similar hand-operated service because of the fact that 
this switch may be called upon to open a short circuit 
three times in succession before it is locked out. All 
of these oil switches are solenoid-operated from a stor- 
age battery. In order to keep down the size of this 
battery an additional controller was introduced so that 
only one of these feeder groups could come into action 
at any one time. 

The general cost of this installation is not excessive 
when compared with the usual method of handling such 
stations if the same degree of isolation of feeders and 
circuits is accomplished. It will be noted that while 
there are certain control equipments to take the place 
of the operator, savings are effected in the amount of 
control wire, conduit indicating instruments and space 
which would not be possible if an operator was required 
to handle the station. With the method of controi 
used, what appears to be quite a large number of cir- 
cuits are not in reality complicated, since these circuits 
are practically all simple circuits. This is due to the 
fact that the drum controller physically does a large 
share of the interlocking by the location of the segments 
on the drum and makes it possible to use simple circuits, 
thus avoiding the chance interference of sneak circuits. 

From all indications this type of station, properly 
proportioned to the weight of the service and the eco- 
nomical size for each community, is going to be a very 
popular type of equipment. It is felt that the little ad- 
ditional expense is warranted by the increased reliabil- 
ity in the service. With the connections maintained 
and the contacts in order, there will be no misunder- 
standing of load dispatcher’s instructions or hesitation 
in throwing the switches which would correspond to the 
time taken by an operator in finding out what had hap- 
pened, making a decision as to what he should do, get- 
ting in touch with the load dispatcher, receiving and 
executing his instructions. It is felt that the effect on 
the user of the power of this quick return of service 
aften an interruption will be decidedly beneficial. 

This station represents a type of alternating-current 
automatic station which the authors believe will become 
very popular in large cities. For smaller groups the 
same general type of equipment is proving quite pop- 
ular. The application of the principle to the mainte- 
nance of power on a single circuit is, of course, alike 
in high-tension equipment when the circuit is thrown 
over from a dead to a live line and in low-tension equip- 
ment when a switch is reclosed after an outage. This 
general practice most nearly fits the present-day dis- 
tributing conditions because such a large proportion of 
the interruptions are due to temporary short circuits 
caused by accidents trifling in themselves or else are 
the result of lightning. In the latter case, if the switch 
is allowed to remain open a few seconds, the trouble 
which caused it to trip will have disappeared and the 
switch will then remain closed; thus the service can 
be maintained. 
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Russia’s First Regional Power Station 


Transmission Line 80 Miles Long and Operating at 110,000 Volts 
Is Completed Between Kashira and Moscow, Supplying the 
Soviet Capital with Energy Generated from Low-Grade Coal 


By CHARLES P. STEINMETZ 


Consulting Engineer General Electric Company 


HE first regional power station designed and 

built in accordance with the comprehensive 

plan for Russian electrification drawn up for 

the Russian government by a committee of 
engineers came into being on June 11 last, when the 
Kashira central station began operation, transmitting 
electrical energy at 115,000 volts over a 130-km. (80.7- 
mile) line to Moscow. 

Oil from Baku, 2,000 km. (1,240 miles) away, and 
anthracite and bituminous coal from the Donetz basin, 
1,000 km. (620 miles) away, are the sources of fuel 
and power on which the city of Moscow has hereto- 
fore relied. Not far away, to the south of Moscow, 
however, lie extensive brown-coal deposits estimated at 
8,000,000 tons. This is low-grade coal, of about 3,000 to 
3,500 calories heating value and containing 40 per cent 
ash. It is soft and friable, and this, with its low 
caloric value and high ash, makes it unsuitable for long- 
distance transportation. 

The Kashira station, which was built to burn this 
low-grade coal and transmit its energy electrically, is 
situated on the right bank of the River Oka, 7 km. 
(4.3 miles) below the Kashir Mountains, at the place 
where the railroad to Moscow connects with two branch 
railroads leading to Scopin and Bobrikow, the two main 
centers of the brown-coal deposits south of Moscow. 

If Moscow were considered as the main market for 
electrical energy, then it might be more economical 
to place the Kashira station nearer to the supply of 
coal, but since in the future this station will have to 
supply the entire central industrial district, the loca- 
tion of the station in the center of the district is the 
best plan. With respect to Sepouchov, Podolsk, “the 
Lakes” and Kolomna the Kashira station occupies such 
a central position. The nearness to the Kashir River 
is also advantageous, the river supplying the station 
with water and furnishing a route for future ship- 
ments of fuel. 


RAILROAD CARS CARRY COAL TO BOILER ROOM 


The Kashira power house is connected with the rail- 
road station by a branch line 5 km. (3 miles) long, 
which ends in front of the power house. The sys- 
tem of tracks includes several branches, one of which 
makes a loop, as is shown in Fig. 1, gradually rises and 
then crosses an estacade, permitting the cars laden with 
coal to enter directly into the boiler room for discharge 
into the bunkers. In the future bridge cranes and 
conveyors will be installed, but for the present use is 
made of pits. These simplify the work of unloading 
and conveying the coal, which is carried to the bunkers 
by a moving platform. All the auxiliary railways are 
to be electrified and the cars are to be moved by elec- 
trie locomotives rated at 1,200 volts, direct current, 
with a truck having two axles, on each of which a 120-hp. 
motor will be mounted. 





Fig. 1 shows the general plan of the central station. 
The office building is situated near the power house 
Right above the station on a slope a workers’ village 
is planned, and across the ravine beside the station will 
be the main village, in which it is planned to build a 
club house, a hospital, a school and other public buildings. 


WOODEN PIPE USED IN WATER SUPPLY 


As the electric station is on a high elevation with 
respect to the midsummer water level, it was necessary 
to build a pumping system on the shore of the river. 
Since in the spring the water rises very high on this 
part of the river, the pump house is built in the form 
of a tower, and it is also adapted for an ice-cutting 
plant. The pump house contains three 260-hp., three- 
phase, 50-cycle, 3,000-volt motor pumps, each having an 
output of 2,500 cu.m. (88,290 cu.ft.) per minute. In 
view of the present lack in Russia of a sufficient quan- 
tity of cast-iron piping, the water is conveyed in wooden 
piping held together by iron rings. The pipes have a 
diameter of 91 cm. (36 in.) and the wood is 50 mm. 
(1.9 in.) thick. Round iron rings with a diameter of 
22 mm. (ji in.) are used at a distance of 200 mm. 
(7.8 in.) from each other. 

Fig. 2 shows the general plan of the power house as 
it will be when all the projected extensions are made. 
The figure also shows the part already built. At the 
present time there are in operation two turbo-generator 
sets with a temporary transformer house and one boiler 
house. An extension of the building to contain two more 
turbo-generator sets, another boiler plant and a house 
for transformers, distributing boards and high-tension 
apparatus are under construction. 

The coal used in the Kashira power station is Moscow 
low-grade brown coal containing 30 per cent water, 21 
per cent ash and up to 4 per cent sulphur—i.e., about 
55 per cent of useless elements, which sometimes rises 
to 60 per cent. Such a fuel necessitates careful atten- 
tion to the mechanical features of stoking, and for 
this purpose the builders compiled data as to the speed 
of the grates, the air pressure and the thickness and 
form of the fuel layer. 

The boiler house is 56 m. long and 42 m. wide 
(183 ft. x 141 ft.). The plan and cross-section are shown 
in Fig. 2. The walls of the building are of brick with 
the bunkers, columns, etc., of reinforced concrete. At 
the present time there are installed three Garbé 
boilers with a heating surface of 450 sq.m. (4,815 sq.ft.) 
each, two B. & W. boilers with horizontal tubes and a 
heating surface of 302 sq.m. (3,230 sq.ft.), and two 
Sterling boilers with a heating surface of 515 sq.m. 
(5,510 sq.ft.) each, making a total heating surface of 
3,434 sq.m. (36,740 sq.ft.). Each of the boilers is 
fitted with economizers, the three Garbé boilers having 
Green economizers, all the others having Kabletz econ- 
omizers. The total surface of the Green economizers is 
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740 sq.m. (7,910 sq.ft.) and that of the Kabletz econ- 
omizers is 3,234 sq.m. (34,600 sq.ft.). 

In the boiler room adjoining the turbine room are 
the feed-water heaters and four pumps, two electric 
pumps and two turbo pumps, with an output of 135 
cu.m. and 120 cu.m. (4,765 cu.ft. and 4,236 cu.ft.) 
respectively. Wherever necessary water meters are in- 
stalled. For the supply of air to the grates three 
electric motor-driven blowers (45 hp. each) are in- 
stalled, each supplying about 500 cu.m. (17,650 cu.ft.) 
per hour. The ashes are taken out by means of 
wagons, each having a capacity of 10 cu.m. (353 cu.ft.) 
of hard ashes. 

In the turbine room are installed two three-phase, 
3,000-volt, 50-cycle Brown-Boveri turbo-generators, 
rated at 6,000 kw. each and separately excited. Railroad 
tracks are laid directly into the turbine room. The 
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FIG, i- 


-THE KASHIRA STATION IS DESIGNED TO BURN LOW-GRADE COAL. 


The high-tension lines before leaving the transformer 
station pass through the oil switches and other appa- 
ratus. A transformer house will be built later. The 
building will correspond to the Koszuchow substation, 
described below. 

This Koszuchow substation is situated in the south of 
Moscow close to the station of the Moscow-Okrouszny 
railroad. The substation transforms the voltage re- 
ceived from Kashira into the city voltage (6,600) and 
into that of the high-voltage ring which is to surround 
the town, following the lines of the Okrouszny railroad. 
The plan is the separation of the high-tension energy 
received and the high-tension energy transformed, while 
the control of all the switches will be on a special 
switchboard. 

It is not proposed to install synchronous condensers 
in the station. It is intended to receive the necessary 
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ON RIGHT, DETAILS OF THE 110,000-VOLT LINE 


FROM THE STATION TO MOSCOW ARE SHOWN 


plan and cross-section are shown in Fig. 2. For its 
own needs the power station has two 750-kva., 3,000 
210-volt transformers and one reserve motor-generator 
set for excitation purposes. Close by is the distributing 
board to supply the station with its power and light. 

On the second floor is the main distributing board, 
which controls the station generators and the outgoing 
lines. The diagram of electrical connections for the 
station as it is to be and for the part completed is 
shown in Fig. 2. 

Under the switchboard are 3,000-volt oil switches and 
connecting switches. Close by is a temporary accom- 
modation for single-phase, 4,000-kva., delta-star-con- 
nected step-up transformers with 3,000/115,000 volts 
between phases. All these transformers are of the 
shell type, copper losses being 48 kva., iron losses 38 
kva., impedance drop 7.8 per cent. They have oil circu- 
lation, water-cooled. 

All the oil switches are calculated to trip out 40,000 
kva., under short circuit, the whole output of the 
station. This is calculated by taking into consideration 
the reactance of generators, transformers and leads. 


wattless current at first from the station of the former 
company “1886” (a Moscow electric power-station com- 
pany) and in the future from the Symonovs station, 
for which special generators of corresponding apparent 
capacity will be used. 

The transmission line which carries the power of 
the Kashira station to Moscow is noteworthy because 
it is the first 110,000-volt transmission line built in 
Russia and because it has been constructed entirely by 
Russian engineers of Russian material, with the excep- 
tion of the high-tension insulators, and under the most 
trying conditions. The line starts at Kashira and 
terminates at the substation at Koszuchow. Another 
high-tension line will be built from Kashira and two 
high-tension lines from Shatourka to Moscow. From 
the Koszuchow substation underground cables carry the 
energy to the Moscow lines. 

Copper-conductor stranded cable is used with a cross- 
section of 70 sq.mm. (0.11 sq.in.) and a diameter of 
11 mm. (0.4 in.). Instead of iron supports wooden 
poles 11 m. (36 ft.) high, with a top diameter of 22 
em. (8.8 in.) are used. Cables are laid in the hori- 


NOVEMBER 25, 1922 


ELECTRICAL WORLD 


1157 





zontal plane 3 m. (9.8 ft.) apart. The lowest point of 
sag is 6 m. (19.6 ft.) instead of 7 m. (22.9 ft.) as 
prescribed by standard rules. To protect the line an 
overhead steel wire is used, grounded at intervals of 
1,000 m. (3,280 ft.). 

The calculations for this line have shown that with- 
out any apparatus for improving power factor and with 
a terminal voltage of 105,000 it is possible to transmit 
10,000 kw. at 80 per cent power factor on the trans- 
former secondaries and the corresponding station volt- 
age will not be higher than 115,000. In transmitting 








oe yo 


than 15 deg. but sometimes as large as 30 deg. The 
line crosses three railways, three rivers and one lake. 

The distance between the supports is 100 m. (328 ft.). 
The standard support is two 1ll-m. (36-ft.) poles con- 
nected on the top by means of iron pins 19 mm. (} in.) 
in diameter. The steel cable is attached on the top 
of the pole by iron clips. No measures to prolong the 
life of the poles were taken through lack of proper 
impregnating materials. The average weight of the 
standard support is about 60 kg. (132 lb.). 

At every 1,000 m. (3,280 ft.) an anchor support has 
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THE KASHIRA STATION FOLLOWS AMERICAN PRACTICE IN DESIGN DETAILS AND CONTAINS A GREAT AMOUNT OF AMERICAN 


EQUIPMENT, ALTHOUGH THE 50-CYCLE TURBINES WERE MADE BY BROWN-BOVER! 


15,000 kw. at a terminal voltage of 105,000 the station 
voltage will be above the limit (120,000 volts, the 
limit being 115,000). In transmitting 5,000 kw. with 
the same line voltage of 105,000 the station voltage 
will be about 110,000. With no load on the line the 
pressure at the central station will be about 104,000 
volts. 

The transmission line follows the highway at a short 
distance from it. To insure rapid receipt of material 
and better future control, six stores have been estab- 
lished at intervals to carry small line apparatus, con- 
ductors and other material. The transmission line is 
kept at a distance from dwellings and villages, which 
necessitated constructing angles averaging not more 


been erected calculated to support the line even should 
all three cables break. The anchor support is made 
of four standard poles held together by keys and pins. 
An adjustable wooden bracket is used at the height of 
the angle formed by the poles and is so arranged that 
it cannot move sideways. To take up the side stresses 
due to wind pressure diagonal struts are used, and to 
get a greater resistance in the ground the poles are 
connected to a wooden base. All connections except 
those in the ground are made by means of iron pins. 
To insure a proper distance between the cable and the 
steel guy on the anchor, shaped iron cross-arms are 
used. As already stated, the anchor support will hold 
with all the three cables broken, taking into consid- 
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eration that no relief is given the wire through move- 
ment of the insulator strings, as is the case on the 
intermediate poles. The safety factor both of the anchor 
and the intermediate poles is equal to two and a half. 
The weight that the poles can sustain is 200 kg. (440 
lb.) and the average weight of the anchor support is 
about 90 kg. (198 lb.). Special tests of the anchor 
supports were made before their erection. The load 
was increased to three times that which would be 
caused by the breaking of all the conductors, and the 
support stood the test. 

Calculation has shown that the standard anchor sup- 
port could be used at angles of not more than 3 deg. 
At big angles up to 30 deg. the anchor support is 
reinforced by struts. The distance between cables is 
increased at the angles. As large angles make the sup- 
port rather bulky, angles of 30 deg. were taken as the 
limit. However, at one point an angle of 90 deg. had 
to be used. This was accomplished by using two sets of 
poles of different heights with struts, the conductors 
being laid one over the other and connected by means 
of vertical cables. 

The transmission line crosses the River Oka by the 
bridge of the Ryazan-Ural railroad. The necessity of 
crossing the river at a high elevation because of the 
high water level in the spring and the difficulty of get- 
ting iron supports compelled the builders to attach 
cables to the bridge structure. On both sides of the 
river stone piers are used as the foundation of sup- 
ports for the cables, which are carried on the bridge in 
a vertical plane, one under the other, by means of spe- 
cial iron arms. The length of these arms is such that 
the minimum distance of the cables from the iron frame 
of the bridge when there is a deviation between the 
bridge and the insulator string of 22.5 deg. would be 
1.35 m. (4.4 ft.). The arms were fitted to the bridge 
by special attachments without drilling the structure 
itself. Over the whole length of the bridge the cable 
pull was decreased for safety reasons, and no steel 
pipes were used for grounding—the iron bridge serving 
the purpose. Leaving the bridge, the cables return 
again to the horizontal position. 

The position of the cables in one horizontal plane 
has a bad effect on their mutual induction and capacity. 
To overcome this the cables are transposed at two 
points, dividing the line into three equal parts. 

The insulators used on the line are of the suspension 
string type on intermediate supports and the suspension 
strain type on anchor and angular supports. At first 
an attempt was made to manufacture the high-tension 
insulators in Russia, but as this would have caused 
delay and the need for haste was urgent they were 
bought abroad. 

It should be stated, in conclusion, that wooden sup- 
ports were used only because the present position of 
Russian industry makes it very difficult to procure steel 
supports. It is recognized that wooden supports require 
replacement on an average once every seven years, and 
that this will interfere with the operation of the line. 
For this reason steel supports will be used later on. 
They are only a little more expensive than wooden ones. 

For the information and data in this article I am in- 
debted to material sent me by Engineer B. W. Lassoff, 
to a report made by Engineer M. K. Polivanoff to the 
eighth all-Russian electrical convention, and to informa- 
tion kindly supplied by Prof. G. Krizizhanovsky, chair- 
man of the government Commission for the Electrifica- 
tion of Russia. 


Proper Ratio of Tooth Width 
to Slot Width 


Theoretical Treatment Brings the Conclusion that the 
Best Results from Standpoint of Economy 
Come When the Two Are Equal 


By F. S. DELLENBAUGH, JR. 
Research Division, Department of Electrical Engineering, 


Massachusetts Institute of Technology 

UTSIDE of efficiencies, the economics of electrical 
design—that is, maximum output for minimum 
material, labor, etc.—has usually been left to manu- 
facturing experience and empirical rules. This is often 
necessary since the effects upon labor cost of various 
parts of the design cannot readily be included in theo- 
retical formulas. But certain parts of it can be 
attacked from the point of view of optimum use of 
materials, and the following is presented as a method 
of attack which it is 


ne ne believed can be ex- 
tended to other 
parts. The results 


indicate that the 
minimum amount of 
core material will be 
necessary when the 
slot width is equal 
to the tooth width. 
It is true that this 
result is usually ap- 
proximated in prac- 
tice, but is arrived 
at from entirely dif- 
ferent considera- 
tions, and these re- 
sults are therefore 
in confirmation of 
existing practice from a new point of view, rather than 
an extension of design possibilities. 

It is assumed that the design deals with dynamo- 
electric machinery and has progressed to the point 
where the first approximations have been made of the 
armature diameter and the coil and slot size. The divi- 
sion of electric and magnetic loading must then be 
made. A large number of slots and low flux or the 
reverse may be chosen. It is obvious that if the 
number of slots be large enough, a point will be reached 
where the minimum tooth width will be zero and the 
flux density in the teeth thus infinite. If, on the other 
hand, the number of slots be decreased to zero, the 
flux must be infinite and therefore the density in the 
teeth will again become infinite. It would thus appear 
that somewhere between the two extremes the flux 
density in the teeth would be minimum, and con- 
versely, the minimum amount of core material would 
be required to carry the flux at the desired density. 
This point of minimum tooth density, or optimum ratio 
of slot to tooth width, can easily be arrived at as 
follows: 

Let: 








FIG. 1—ARRANGEMENT AND SYMBOLS 
USED IN REVOLVING-FIELD 
MACHINE 


flux per pole. 

tooth density. 

generated emf. 

number of circuits in armature winding. 
revolutions per minute. 

number of poles. 

number of slots. 
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A = area of teeth per pole carrying flux. 
y = turns per coil in armature winding. 
coils per slot in armature winding. 
d = slot depth. 


Vv — 


w == slot width. 
4 == polar embrasure, or arc expressed in per- 
centage. 
L = armature core length, net iron. 
D = armature (air gap) diameter. 
t = tooth width. 
If all dimensions are in inches, PB is in lines per 


square inch. If all dimensions are in centimeters, B is 
in gausses, or lines per square centimeter. Flux fring- 
ing is neglected, and it is assumed that the tooth 
density B is that at the point of minimum tooth width 
and is the average value assuming that Yn/p teeth per 
pole are the only ones carrying flux. 

The minimum tooth area for the revolving-field type 
of machines will be at the tip and is equal to the total 
internal periphery of the armature core less the amount 
cut away by the slots, assuming a straight side slot and 
open top. Thus: 

A = (*D — wn) (LY/p) (1) 

If the machine is of the revolving-armature type, as 
is common practice with direct-current machinery, then 
the diameter at the bottom of the teeth must be sub- 
stituted for D, but otherwise the formula will hold. If 
the slots are not straight with parallel sides, then 
special diameters must be substituted, but with this 


restriction the results may be considered perfectly 
general. 
Then 
B ?/A = op/(rD — wn) (LY). (2) 


The formula for generated voltage may be expressed: 


EB 2opNnvv/(C KX 60 10°) 
Ors 

n EC < 60 X 10°/(2¢pNv-) (3) 
Substituting (3) in (2) and simplifying: 
B = (23°p’Nvv) / (2xDopNw — wEC X 60 K10°)LYy (4) 


In this last equation B and ¢ are the only variables 
for a given set of dimensions, and so it may be 
written: 

B = ¢°/(Ka — Ko), (5) 
where K, = rDLY/p 
and Ky, = 30wECLY10°/ (p*Nv). 

In order to determine the minimum value of B the 

first derivative is equated to zero, which gives: 





a a K), 
dB/dp = (d/d0) | “| = 0, 
whence ¢) = 2K»p/Ka (6) 
and Bo = 4Kv/Ke’, (7) 
», and B, being the values for minimum density. 


Substituting the actual values of the constants we get: 
do == (60WEC X 10°)/(pNyD). (8) 

B, = (120wEC X 10°)/(Nv7'D'LY). (9) 

It is interesting to note that the proper value of 
flux according to this reasoning is independent of 
the core length, depending entirely upon the punching 
design, while the actual density may be varied by 
changing the core length in the usual way. Fig. 2 
shows how the actual values of flux and tooth density 
vary in a commercial design if the number of slots be 
changed, other dimensions being maintained the same 
The point at which the machine actually operated, hav- 
ing been designed from other criteria, is very near 
that of minimum core weight. Other machines have 
been found which do not check so closely. Any point 


between the two vertical lines would be considered 


satisfactory from the standpoint of ratio of magnetic 
to electric loading. In general, the less the flux, the 
cheaper the machine and the poorer its electric char- 
acteristics. If the flux is reduced below the minimum 
tooth-density point, these densities are seen to rise very 
rapidly, but for fluxes too high the effect upon tooth 
density is not so marked. 

Data from another actual machine give the following: 


E = 120, »y at i. 
C=: ¢ >= 2 

N = 200, wo s= C4 in. 
p 8, § = 671%, 

*D = $6.9 in., L = 10 in. 
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FIG. 2—-VARIATION OF MAXIMUM FLUX DENSITY IN THE TEETH 
WITH THE TOTAL FLUX PER POLE AND NUM- 

BER OF SLOTS CHANGED 


These data were taken from actual design and the operating 
point is shown as used. As concerns questions of electrical and 
mechanical loading any point between the two vertical dot-dash 
lines would theoretically be satisfactory. 


Substituting in (9), (8) and (3) respectively, 
we get: 
B, = 120,000 lines per square inch. 
%> = 6.2  10-° lines per pole. 
m == 145 slots. 


From which the tooth width at root should be: 
(736.9 — 145 * 0.4) /145 = 0.4 in. 
Or, the width of tooth and slot should be equal. 
That this is always the case may be shown as follows: 
t = (*D — nw) /n. 

If the value of D be determined from (8) and sub- 
stituted with the values of » in the numerator from 
(3), this expression will reduce to: 

$/ae ae. 

Therefore this ratio will hold regardless of other 
dimensions. There are, of course, many approxima- 
tions included in the argument, but it gives another 
guide in design, which is always useful, and so far as 
the writer is aware is the first time this ratio has been 
determined solely from considerations of the amount 
of material required. 





*This being an engine-type direct-current generator, the diam 
eter is taken at the inside, or roots of the teeth. 








1160 


ELECTRICAL WORLD 


VoL. 80, No, 22 





Obsolescence in Distribution 
Transformers 


Method for Its Determination—Economics of Trans- 
former Replacement—Specific Analysis of Trans- 
former Characteristics and the Application 
to a Distribution System 


By R. E. CURTIS 
Distribution Engineer Luzerne Gas & Electric Company, 
Kingston, Pa, 
T IS a generally recognized fact that it pays to 
replace old transformers having a high core loss 
with modern designs, but when the engineer has 
to show the manager exactly how many dollars will 
be saved by making a certain investment the amount is 
not always easy to calculate. It is necessary to have 
the nameplate data on the transformers and also the 
manufacturer’s data on core loss, which may have to 
be corrected for aging of the old cores. In making 
a study of this nature for the Harvey’s Lake Light 
Company, a utility under the management of A. J. 
Sordoni, the writer found the following method helpful: 
Transformers should be replaced when the interest 
on the additional investment is less than the value of 
the kilowatt-hour core loss per year. The following 
expression represents the difference between these two 
quantities, and the annual saving (S) in dollars which 
can be expected. When this value is negative the change 
is not warranted. 
S = 8.76r(w, — w,) — i(A — B)/100 dollars per year. 
Where 
r = value of one kilowatt-hour as delivered from 
the distribution primary in dollars. 


w, core loss in watts of the new transformer to 
be erected. 

Ww, core loss in watts of the old transformer to be 
removed. 

i annual interest on additional investment in per 
cent. 

A cost of new transformer in dollars. 

B = cost of old transformer in dollars. 


DISCUSSION OF THE TERMS 


The cost of energy (7) per kilowatt-hour delivered to 
the transformer should include a proportion of ali oper- 
ating costs up to this point, including generation, trans- 
mission, substation and distribution (primary). Those 
utilities purchasing energy wholesale and distributing 
should add to the wholesale cost price an amount to 
cover the maintenance of the substation and the dis- 
tribution primary. 

The core losses (w,, w,) of the various makes of 
transformers at the date of manufacture may be ob- 
tained from the maker and should be corrected for 
operation today, allowing for aging of the iron. All 
core losses should be referred to normal voltage rating 
(2,300 to 230-115 volts) at 75 deg. C., in accordance 
with A. I. E. E. standards. 

To facilitate using the above formula we tabulated 
the differences in core loss (w, — w,) as shown in the 
table herewith. In this particular case all of the equip- 
ment was of General Electric Company manufacture, so 
the accompanying table applies only to General Electric 
transformers. Any engineer may make up a similar 
table to apply to his own equipment by obtaining the 
necessary data from the manufacturers. In this con- 
nection note that for General Electric transformers the 


form letter must be known, and correspondingly for 
Westinghouse transformers the style number. 

The annual interest (i) on the investment is gen- 
erally fixed by commission rulings. Where a deprecia- 
tion fund or renewal and replacement reserve is being 
built up the value 7 must be large enough to cover this 
item in addition to the interest on the investment in 
the transformers. 

The cost of the new transformer (A) should include 
freight, handling, testing and storeroom charges. It 
should not include the labor of erection unless this 
labor is allowed in capital accounts. 

The cost of the obsolete transformer (B) is its value 
appearing on the books of the company and should 
include freight, handling, testing and storeroom charges. 


DIFFERENCE IN CORE LOSS IN WATTS BETWEEN OLD AND 
PRESENT DESIGNS 
(General Electric Company type H distribution transformers, 60 cycles 


single-phase) 
All figures based on operation at 2,300/ 230-115 volts at 75 deg. C 


——K va. Rating————_ Difference in Core Loss (19-1 


New Transformer, Old Transformer, Forms Form Form 
Forms K & N Forms E, F,I,C,A,G&H EJF, I, C, A* G 

1} 0.6 14 7 3 

3 ! 25 13 10 

1} 1} 33 20 16 

1} 2 45 28 22 

3 2 36 19 13 

3 2} 39 23 17 

3 3 43 24 23 

| 4 63 37 32 

5 4 55 29 24 

5 5 60 45 32 

7} 7} 94 53 46 

10 10 112 73 59 

15 15 144 97 69 

25 25 180 104 77 

25 30 222 143 102 

37} 30 180 101 60 

37} 40 250 152-123 

50 40 208 110 81 

50 50 296 160 133 

* Forms E, F, I, C and A have 25 per cent added to core loss at date of manu- 


facture to allow for aging of the iron 


The labor cost of erection should be omitted unless it 
is already included in capital accounts and is allowed 
by the commission. 

The salvage value of the old transformer should not 
be deducted in arriving at this cost. The only increase 
in total capitalization by making any change is the dif- 
ference between A and B. The difference between 
cost B and the salvage value of the old transformer 
is indicative of the depreciation of this transformer and 
should be made up out of the depreciation fund. If no 
fund is in reserve for depreciation, it may be inferred 
that past earnings have been diverted from this fund 
to dividends. This additional capital, however, cannot 
be added to the capital account, as it does not represent 
any tangible property. 


SPECIFIC EXAMPLE OF APPLICATION 


The following examples will illustrate the application 
of this method and formula: 


A. A utility purchases energy wholesale at $0.02 pe1 
kilowatt-hour. It is estimated that $0.001 per kilowatt-hour 
will provide maintenance charges on the conversion equip- 
ment (substation) and $0.004 per kilowatt-hour will pro- 
vide maintenance charges on the distribution poles and 
primary lines. What annual saving will occur if a 10-kw. 
General Electric form E transformer costing $92.14 is re- 
placed with a modern General Electric transformer of the 
same size costing $106.80 including freight and handling? 
Interest may be figured at 10 per cent, allowing 7 per cent 
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for interest on the investment and 3 per cent for deprecia- 
tion. 


Solution: 
S = 8.76r(w:— w:) — [i/100(A — B)]. 
r = $0.02 + 0.001 + 0.004 = $0.025. 
Ws,— W; = 112 watts (from table). 
a 7 + 5. = 30. 
A = $106.80. 
B = $92.14. 
S = 8.76 x 0.025 x 112 —0.1 x (106.80 — 92.14) 
= 24.53 — 1.47 


= $23.06 per year. 

B. Assume the conditions of problem 1, except that a 
recent inventory of this company’s pr operty recognized the 
obsolete condition of this transformer, and its book value 
appears as $22, which is practically equivalent to its salvage 
value. 


r = $0.025. 
W2— W, = 112. 
eee 
A = $106.80. 
B = $22.00. 


S = 8.76 x 0.025 x 112 — 0.1 x 
= 24.53 — 8.48 
= $16.05 per year. 


(106.80 — 22.00). 


Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





A Difficulty in Distribution 
To the Editors of the Electrical World: 

I am a small manufacturer of an electrical device 
which has a growing use in the central-station industry, 
and as the Electrical World has opened its pages to the 
discussion of distribution problems in a frank and con- 
structive fashion, I look upon this as an opportunity 
to point out a real need as I see it. My product has 
been on the market for several years; it is well stand- 
ardized on the basis of thorough engineering design 
and careful selection of materials, is carefully made and 
renders excellent service when intelligently handled. It 
is used by technically or semi-technically trained men 
and is certainly in a small way one of the staple devices 
of the trade. How can I get the best distribution of 
this product? 

Writing as frankly as I do, it is 
identify our commodity, for 
encounter in its distribution are also those of other 
small manufacturers. For some time I have been try- 
ing to sell this device more widely through the electrical 
supply jobber and have had connections with several 
large houses of wide reputation and extensive resources. 
Those connections continue, but for some time our 
organization has been handicapped by the lack of inten- 
sive service on the part of the jobber-agent. We find 
it to be the case that many customers who purchase 
direct from us make their payments much more quickly 
than do the large jobbing houses. The latter do not 
show the interest in our product, which is increasing 
in diversity and popularity, that we believe should 
qualify an “honest-to-goodness” sales policy. 

Our resources are modest, and we cannot afford an 
extensive staff of traveling salesmen to represent our 
factory direct in different parts of the country. We 
have spent some years and many hard-earned dollars 
in developing our line to a point where it is, without 
overstatement, the standard of its kind in its particular 
field. Naturally we would expect to secure the best 
results in distribution through a high-grade jobbing 


unnecessary to 
the problems which I 


representation, but our product sells for say a few 
hundred dollars or so, and in any one city the market 
once sold is not very open for additional equipment. 
Yet we are expanding our line, as I said, and our 
experience in the central-station field emboldens us to 
branch out in the number and variety of our products, 
so that we shall soon be making on a larger 
devices that have more than an academic 
to the distribution systems of utilities. 
The difficulty seems to be that the jobber is so busy sell- 
ing material in bulk that he has little time to undertake 
the engineering salesmanship which would push our 
line. I may exaggerate the situation, and yet we need 
more active representation. Our jobber friends are 
“sure pay” in due course, but it does prove inconvenient 
to have them lag behind some of our other customers. 
It may be said, “Why does this manufacturer sell 
direct at all?” I think it is in a way up to the jobber 
to answer this question, for if he can show by his 
commercial service and interest that we would do better 
to route all sales through him, our minds are open 
on the subject. Perhaps we should abandon jobber 
representation in view of the fact that there is com- 
paratively little need of the jobber’s carrying a stock 
of our best-known product; but, considering the selling 
abilities of the modern jobbing organization of high 
grade and the expansion of our own line into broader 
fields, that does not seem to be the answer. 
We can accomplish’ a good deal, no doubt, 
intelligent technical press advertising; but here in the 
electrical industry are great mechanisms of distribu- 
tion that should function more efficiently in broadcasting 
the products of small manufacturers no less than of 
larger ones. It may be that the answer is through the 
so-called “manufacturer’s agent”? who maintains offices 
in this city or that and covers a wide territory with 
little stock requirements. I am frank to say that the 
present situation is unsatisfactory, and I shall be much 
interested if some suggestions as to its improvement 
can be presented in these columns for the benefit of 
the small manufacturer. Every little helps, and I believe 
that through closer co-operation by distributors men 
of manufacturing size can play the game more effec- 
tively and to the mutual advantage of the branches of 
the industry concerned. A SMALL MANUFACTURER. 
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Professor Jackson Hopeful About Engineering 
Schools and Training 
To the Editors of the Electrical World: 

At the present time much discussion of engineering 
education and its relation to the industries is being 
carried on. Witness, for instance, the appointment of 
the committee on engineering education by the Na- 
tional Industrial Conference Board, the activities of 
various universities in co-operative courses and similar 
movements. There is also great activity in the engi- 
neering schools themselves in the way of studying cur- 
ricula and methods of teaching, for the purpose of mak- 
ing sure that the practices are the best adapted for lay- 
ing the foundation for fine, competent engineering. 

The line of discussion that N. A. Carle suggests in 
the Electrical World for Nov. 4 is one that might be 
well worth while taking up, but I am not so pessimistic 
as he is regarding the degree of learning in the pro- 
fession which is now characteristic of engineering 
schools. DUGALD C. JACKSON. 


Massachusetts Institute of Technology, 
Cambridge, Mass. 

















Industrial and Station Practice 


Installation, Operation, Test and Repair of 
Generating and Distribution Equipment and Methods of 
Economically Utilizing Electrical Energy 
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Multi-Contact Auxiliary Relay Provides 
Differential Protection 


r aoe protection of electrical 

equipment against internal short 
circuits and grounds by relays actu- 
ated from current _ transformers 
differentially connected around the 
equipment is rapidly gaining favor, 
particularly when used with the 
larger classes of apparatus such as 
generators, transformers and motors 
on important duty. In the case of 
generator protection the tripping of 
the relays by differential action is 
required to perform a number of sep- 
arate operations in proper sequence, 
such as opening the main oil circuit 
breakers, the field circuit breaker 
and the circuit breaker in the neu- 
tral ground connection, closing the 
main steam throttle valve and the 
generator air-dampers, and _ also 
sounding an alarm. It is, of course, 
very important that the relays per- 
form their functions with a high 
degree of reliability and with a 


minimum chance of failure. 
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Relays heretofore ‘available for 
performing these functions have not 
seemed to be sufficiently rugged and 
reliable, considering the importance 
of the service they were to provide. 
Several instances are in mind where 
such relay equipment has failed to 
function satisfactorily because of im- 
perfect alignment or oxidation of 


contacts, with the result that the 
tripping circuits have not been 
energized. 


In an attempt to remedy this con- 
dition, an auxiliary’ multi-contact 
relay was designed in co-operation 
with engineers of the General Elec- 
tric Company. This is a relay which 
must be used in conjunction with 
other relays of the instantaneous or 
time-limit type connected in the dif- 
ferential current-transformer  sec- 
ondaries. The tripping of these 
relays actuates the auxiliary relay. 

This relay is of very sturdy con- 
struction and can be equipped with 
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RUGGED AND RELIABLE RELAY FOR DIFFERENTIAL PROTECTION OF AN 
ALTERNATING-CURRENT GENERATOR OR TRANSFORMER 
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contacts to close a maximum of nine 
separate circuits and to open one 
circuit. Any set of contacts, how- 
ever, may be easily changed from the 
circuit-closing type to the circuit- 
opening type or vice versa. When 
the number of contacts required is 





ADEQUATE PROTECTION TO APPARATUS 


AFFORDED BY THIS RELAY 


not greater than five, only the lower 
contact-shaft element of the relay is 
furnished, but with necessary brack- 
ets for supporting the additional 
parts for the upper contacts if it is 
desired to insert them at some later 
time. The contacts are hand-reset 
by means of a handle projecting 
from the front of the case. A mark 
is provided on this handle to indi- 
cate the position of the movable 
contact members. 

The relay in operation trips a latch 
allowing the contact shaft or shafts 
to rotate to an angle of 90 deg. by 
means of a substantial spring tor- 
sion. The latch is sufficiently secure 
to prevent faulty action due to 
vibration or jar such as might be 
experienced on a switchboard panel 
and is tripped by a comparatively 
heavy blow. Both moving and fixed 
contacts are much heavier than those 
ordinarily used in switchboard re- 
lay construction, and a_ decided 
rubbing action is provided which in- 
sures proper contact at all times. 
The contacts are all mounted within 
an inclosed cover to keep them free 
from dust and foreign materials. 

A representative wiring diagram 
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of this relay used for differential 
protection of an alternating-current 
generator is shown in one of the 
accompanying _ illustrations. Only 
wiring for tripping the main oil cir- 
cuit breaker and the field circuit 
breaker and for operating an annun- 
ciator is indicated. It is evident that 
additional tripping circuits may be 
used as desired. Proper sequence of 
operations is usually obtained by 
auxiliary switches on the affected 
equipment. 

Relays of this type were recently 
installed for generator and trans- 
former protection at the Clinton 
Street station of the Queens Bor- 
ough Gas & Electric Company, Far 
Rockaway, Long Island, New York, 
and have been ordered for installa- 
tion in the South Meadow station of 
the Hartford (Conn.) Electric Light 
Company and for the Cannon Street 
Station of the New Bedford ( Mass.) 
Gas & Edison Light Company. The 
photograph reproduced herewith 
shows an installation of one of these 
relays at the Clinton Street station 
of the Queens Borough Gas & Elec- 
tric Company. C. A. CORNEY. 


Stone & Webster, 
Boston, Mass 
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Operating Cost of 10,500- 
Kw. Central Station 


PERATING costs of the gen- 

erating station of the Stamford 
(Conn.) Gas & Electric Company, as 
filed with the Connecticut Public 
Utilities Commission for the year 
1921, illustrate afresh the impor- 
tance of fuel economy in plant ad- 
ministration. The station is situated 
on Long Island Sound, and the pres- 
ent generating equipment includes 
six 600-hp. water-tube boilers, one 
7,812-kva. and two 3,125-kva. turbo- 
generators. During the year the com- 
pany burned 16,195 tons of coal in 
this plant, the average cost per ton 
being $8.20. The total output gen- 
erated was 17,134,600 kw.-hr., and 
the operating costs were: Station 
wages, $41,367; fuel, $132,698; sup- 
plies and miscellaneous expenses, 
$6,326, and station repairs, $34,072, 
making a total of $214,465, or 1.25 
cents per kilowatt-hour. 


The fuel cost per kilowatt-hour 
was 0.775 cent and the labor cost 
0.242 cent. The coal consumption 
per kilowatt-hour was 2.11 lb. The 
connected power load of the comnany 
is 13,219 hp. and the population 
served is 44,241. 


FIELD EDITOR ELECTRICAL WORLD. 
Boston, Mass 
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Definite Transmission-Line 
Standards Recommended 


PECIFIC recommendations on 
transmission-line standards have 
been compiled by the sub-committee 
on transmission lines of the Empire 
State Gas and Electric Association. 
These recommendations cover insula- 
tion, wire spacing, clearance from 
line wire to ground, clearance for 
telephone wires and insulation for 
telephone wires. 
Operating companies 


are fre- 


TABLE I—TRANSMISSION-LINE INSULATION 





Suspension-Type Pin-Type Rating 
Number of Insulators All-Wood Grounded 


Line (10-in. Disk) Construc- Steel 
Voltage Suspension Strain tion Pins 
13,200 2 2 27,000 35,000 
22,000 3 3 35,000 45,000 
33,000 3 4 45,000 55,000 
44,000 4 5 55,000 66,000 
66,000 5 7 *75,000 «88,000 
110,000 8 10 ; 
* Pin-type insulator not recommended for impor- 
tant lines operating at 66,000 volts and above 


quently called on to construct new 
transmission lines, and it is not un- 
common that the new lines come at 
some voltage different from the volt- 
age at which they have been accus- 
tomed to operate. Every time a new 
line of any importance is to be con- 
structed some one must decide all of 
the essential engineering details re- 
garding the line. Unless the super- 
intendent or engineer is thoroughly 
satisfied that he is acquainted with 
the best practice as regards trans- 
mission-line construction, he very 
often spends a large amount of time 
looking up data on other lines which 
have been constructed or recom- 
mendations in the various publica- 
tions. If the search is extensive, it 
is found that there is such a wide 
variation in construction details of 
different companies that the con- 
struction man is still very much at 
sea as to the best details to follow 
in his particular line. 





TABLE II—WIRE SPACING ON TRANSMIS- 
SION LINES WITH BARE COPPER WIRE 


Suspension-Type 


Pin-Type Insulators 
Insulators Maximum 
Maximum Span, Feet 
Span, Feet 250 Ft 600 Ft 
S o ms o =o 
“I ese 8 SS 
= = SE oe: Sr on 
Line S ° Line _“~ 84 4% 9S 
Voltage ‘% = Voltage > Ss > 
13,200 3 4} 66,000 6 7 8 9 
22,000 a 5 110,000 9 10 610 2 
33.000 44 54 
44,000 5 6 
6 6 


*66,000 





* Pin-type insulators not recommended for im- 
portant lines operating at 66,000 volts. 


In order to make it unnecessary 
for construction men to be required 
to follow this procedure in the fu- 
ture, the accompanying tables have 
been prepared, covering most of the 
essential information on transmission 
lines of the ordinary operating 
voltages. The recommendations as 
given in these tables cover what is 
considered to be high grade construc- 
tion in every particular. A careful 
review will show that the insulators 
specified, the wire spacings, etc., are 
somewhat larger than many com- 
panies have been in the habit of 
using. However, some companies 
that have had a wide experience in 
transmission-line work use _ even 
higher standards than those set up 
in the tables. 

The effects of climate, as regards 
lightning, sleet, wind, rainy and dry 
seasons, have a very large influence 
on the type of construction to be 
used. Since climatic conditions have 
such a large influence on the type of 
construction required, the recom- 
mendations given should be consid- 
ered as applying to New York State 


TABLE III—CLEARANCE FROM 


GROUND AT SUPPORTS 


LINE TO 


-———Suspension-Type Insulators-—— 
Clearance to Nearest 
Part of Structure— 


Minimum Clearance 
Insulators Vertical to 


Insulator 


Line 15 Deg. Deflection Deflected 45 Deg 
Voltage (Inches) (Inches) 

13,200 1 9 

22,000 16 14 

33,000 16 14 

44,000 22 19 

66,000 26 22 


110,000 42 36 


and other localities having somewhat 
similar climatic conditions. 

In some cases the construction man 
may be justified in adopting a some- 
what lower standard than has been 
recommended. This applies to Tables 
I, II, III, IV, V, and VI. Table V, 
which gives clearance from conduc- 
tor to ground, is quite conservative, 
as the clearance given is in excess 
of that required by the National 
Electrical Safety Code for all volt- 
ages. One of the committee mem- 
bers recommends, however, that the 
minimum clearance be set at 25 ft. 
for all voltages. 

The headings of Table III were 
somewhat hard to word clearly. 
“Clearance to nearest part of struc- 
ture, vertical to 15 deg. deflection,” is 
intended to mean the clearance from 
the conductor, when supported by 
suspension insulators, to the next 
cross-arm below or to any of the 
steel members of the tower when the 
insulating string is hanging in a 
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rABLE IV—MAXIMUM PERMISSIBLE SPAN 

LENGTHS FOR HARD-DRAWN AND MEDIUM- 

HARD-DRAWN BARE COPPER WIRE OF 
SMALLER SIZES 


Span Length, Feet 


Wire Size 
No. 6 150 
No. 4 300 
No. 2 500 


vertical position or in any position 
from vertical to 15 deg. deflection 
either side of vertical. These dis- 
tances were taken somewhat greater 
than the distances in the next column, 
for the reason that by far the largest 
part of the time the insulator string 
vertical 


is in a vertical or nearly 
position. 

The next column of the table is 
“Minimum clearance, insulator de- 


flected 45 deg.”’ These figures repre- 
sent the minimum allowable distance 
from the conductor to the nearest 
grounded metal point on the tower 
when the insulator string is swung 


TABLE V—MINIMUM CLEARANCE TO 
GROUND AT LOWEST POINT IN SPAN OVER 
COUNTRY OR ALONG ROADS, BUT NOT OVER 


ROADS OR RAILROADS—AT 60 DEG. F AND 
NO WIND 
Voltage Clearance to Ground, Feet 
Up to 50,000 23 
Over 50,000 25 


over to a position 45 deg. from the 
vertical. It was the intention to 
make the striking values with the in- 
sulator string in this position some- 
what greater than the over-all we: 
striking distance over the insulator 
string. 

After these tables were prepared, 
they were checked against the Na- 
tional Electrical Safety Code anil 
compared with the specifications of 
a number of operating transmission 


lines. It is believed that they do not 
rABLE VI—CLEARANCE FOR TELEPHONE 
LINE* 
Voltage lo Ground, Feet To Conductors, Feet 
13,200 16 4} 
22,000 16 5 
33,000 16 5 
44,000 16 6 
66,000 16 8 


*Insulate telephone line for one-third lings 
voltage when wooden arms and pins are 
used for telephone insulators, and insulate 


for one-half line voltage when grounded 
metal supports are used for telephone in- 
sulators, The large factor of safety pro- 


transmission-line insulation is 
not contemplated in this recommendation 
Kor this recommendation the _ insulators 
may be taken at the manufacturers’ rating. 
For example, a telephone line under a 
66,000-volt power line when on steel con- 
struction would be insulated with an in- 
sulator rated by the manufacturers at 
35 000 volts, whereas the five suspension 
insulators recommended for the 66,000-volt 
line have been considered proper by som« 
engineers for 110,000 volts. Transpositions 
are recommended every 500 ft. to 600 ft. in 
telephone lines Insulating transformers 
and lightnine arresters are essential and 
drainage co'ls are recommended. 


vided in the 
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violate any of the rules of the Safety 
Code, and in our opinion they rank 
among the best of the various speci- 
fications that have been tabulated in 
the past. 

In preparing these tables the com- 
mittee has gone, perhaps, somewhat 
farther than any such recommenda- 
tions have been carried in the past. 


This was thought over very care- 
fully as regards the question of 
establishing precedents, and it was 


decided that the value of the tables 
as prepared would more than com- 


Pe 
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nothing new in the recommendations 
except that we have never before seen 
a set-up so complete as this for 
transmission-line and telephone-line 
construction. These remarks per- 
haps apply more particularly to Table 
VI, giving the data on telephone 
lines. Recommendations on_ tele- 
phone-line standards have not previ- 
ously been published as far as we are 
aware. Consequently this particu- 
lar end of line construction has per- 
haps been a source of more trouble 
on the part of the operating man 
than almost any portion of the trans- 


pensate for any criticism which 
might arise from going beyond Mission line. E. P. PECK. 
pout ss ile salle ‘ r , ‘ a Chairman sub-committee on transmis- 
previous work that had been accom- .,(~ lines, Empire State Gas and Electric 
plished along this line. Association. 
The recommendations are not in General superintendent electrical depart- 
ee ° ment, Utica Gas & Electrie Co any. Utics 
any sense original, and there is FQ et Commeny, Uris, 
ouniaaeseitae 


Insulator Service Records 


These Records Are Usually So Meager as to Afford No Basis for 
Purchases—Specifications for Orders Should Require 
Date to Be Imprinted in Porcelain 


T IS a fact hard to understand that 
so many central-station properties 
operating high-tension transmission 
lines keep such incomplete and un- 
satisfactory records of insulator 
service. The insulators are ad- 
mittedly the most vulnerable of all the 
items entering into the make-up of a 
high-tension transmission system, yet 
how many companies having perhaps 
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50 miles or more of high-tension 
lines really know to what extent their 
various makes and types of insulators 
have given satisfactory service? In 
very many cases the extent of the 
operating superintendent’s knowledge 
is that he has had lots of trouble on 
a section of line with certain in- 
sulators, and he has reached the con- 
clusion that he wants no more of 
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REPLACEMENTS ON SUSPENSION INSULATOR STRUCTURE. 
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PROPER RECORDS MAKE IT POSSIBLE TO STUDY 
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that manufacturer’s insulators. On 
the other hand, he believes such and 
such an insulator is a good one; only 


about so many failed last year. Ask 
him, how many up? About so many. 
When were they put up? Oh, some 


in such and such a year, some more 
a little later, and lately he has been 
using them almost entirely for re- 
placements. 

Regarding replacements—does he 
know anything about the life in 
service of the ones taken down? No, 
because no one in the company knows 
just when they were put up. Does 
he know what caused the failures— 
whether most of them failed in the 
spring, or during lightning storms, 
or whether they were taken down 
because of small pieces broken off? 
No; he knows that some exploded 
during lightning, and _ probably 
hunters shot a few—but that’s all. 
In many cases he isn’t even keeping 
any record of the location of the dif- 
ferent replacements which are being 
made at intervals. When he came to 
the company there were no insulator 
records, and 


the probabilities are 
that when he leaves there will be 


none either. 

In the meantime the system has 
grown. Effort is made to run the 
generating end as efficiently as possi- 
ble. If a generator or large trans- 
former goes up, its history is pretty 
well known, and they try to “hang” 
the blame on the manufacturer. 
About all they do for the transmis- 
sion line, though, is to go out and 
put up a new insulator every time 
one fails. And when it comes to pur- 
chasing additional insulator units the 
superintendent is very much at the 
mercy of the plausible insulator 
salesman. The salesman tells about 
the large orders he is getting from 
some companies and mentions the 
low rate of failure another company 
(which figure in itself means 
nothing), and about all the superin- 
tendent can say is “Yes.” 

To go into the average small, and 
perhaps medium-sized, property and 
find how little its managers know 
about their insulators, one would 
think that there is something diffi 
cult in setting up and keeping these 
service records, or that perhaps they 
are of no value to the average operat- 
ing superintendent. As a matter of 
fact there is very little trouble in- 
deed in keeping the records, and thev 
substitute a definite set-up of facts 
for a lot of guessing. 

A very simple system is that in 
which a card is opened up for each 
structure the first time an insulator 


has 


failure takes place. This card car- 
ries a diagram, and on this is noted 
as much information concerning the 
insulators on the structure as is 
available—the manufacturer and 
type of each, date put up, previous 
replacements, probable cause of 
previous failure. When an insulator 
is changed the foreman or lineman 
in charge notes on a similar diagram 
in a loose-leaf notebook all informa- 
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same careless way. Of course, as a 
matter of fact, the longer it is put 
off the longer it will be before a 
really valuable system of records is 
built up. It is always possible at 
any time to start keeping a record of 
replacements and new construction. 
Unfortunately, insulators in them- 
selves have no individuality—carry 
no nameplate—cannot be distin- 
guished one from another. Once an 
insulator is put up and in service 
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FOR EVERY INSULATOR ON ITS LINES 
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both the insulator taken down ana 


the one put up. The data are turned 
in to the superintendent and trans- 
ferred to the cards. Line extensions 
are taken care of by making a general 
note on a card to the effect that all 
of the insulators on structures No. 

to No. were put in service on a 
certain date. Records such as this 
make it possible really to study the 
insulator situation. It is possible to 
say definitely whether one certain 
tvpe is standing up better than 
another on this particular system— 
whether the best service is had from 
a heavier or lighter type, two-piece 
or three-piece, etc. Based on these 
records of past experience, the super- 
intendent has a pretty good idea 
when and where to expect trouble in 
the future. 

One of the explanations for the 
continued neglect of adequate rec- 
ords undoubtedly lies in the fact that 
so many of the present-day superin- 
tendents find themselves confronted 
with an existing system of which no 
records have ever been kept. They 
are inclined to use the neglect of the 
past as an excuse to carry on in the 


it looses its identity—unless records 
are kept. The age of an insulator 
cannot be determined by inspection. 
It is the difficulty of establishing 
this point of age that makes it hard 
to get so many properties started 
keeping an insulator record. 

Because the element of life and 
service of line insulators is such a 
variable and unreliable one the writer 
pelieves that something should be 
done to enable identifying or classify- 
ing them by inspection. We hav> 
various methods of test to determine 
the insulating value of a piece, and as 
a general rule we can determine by 
inspection the manufacturer and 
style number. It would be of great 
advantage to be able to determine the 
approximate age or length of time in 
service also by inspection. This could 
be done very simply by imprinting 
in the porcelain the year of manu- 
facture, this being done at the same 
time the manufacturer’s name or 
mark is stamped on. 

If the year of firing were to be 
shown on each insulator, it would be 
of much value as a means of check- 
ing the records and in helping out 
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those operators who, in spite of the 
manifest importance and advantage 
of these records, are not sufficiently 
alive and progressive to keep them. 
It is true that the time elapsed since 
firing and the age in service are not 
exactly the same, but these two 
periods are sufficiently close together 
for most purposes. There would be 
objection on the part of the manufac- 
turers to adopting this date imprint 
as standard because of its prejudicial 
effect on stock insulators. However, 
there should be no difficulty in sup- 
plying this imprint in the case of 
large orders, because such orders are 
filled from the manufacturing floor 
and not from stock. It is believed 
that it would be a step forward if 
large purchasers would start to re- 
quire this imprint in their specifica- 
tions. One of the larger manufac- 
turers has asserted that this date 
imprint would be very easy to supply 
and has expressed a willingness to 
comply with a purchase specification 
requiring it. If large purchasers 
start to require it, the time may come 
when it will be standard for all high- 
tension insulators. M. J. IDAIL, 


F. R. Weller, Electrical Engineer. 
Consulting Engineer, 
Washington, D. C. 





Design of Lighting Units 
Affects Maintenance 


F CLEANING be given proper 

consideration during the design of 
the luminaire, the cost of mainte- 
nance can be reduced to a minimum, 
according to the committee of the 
Illuminating Engineering Society’s 
committee appointed under the chair- 
manship of M. Luckiesh to co-operate 
with fixture manufacturers. The lu- 
minaire when new and first installed 
should deliver and direct light in the 
quantity and direction for which it 
was designed. To assure sustained 
performance over a period of time 
the luminaire should be designed 
with maintenance in mind. 

Losses due to the dust with the 
open bowl may be analyzed as fol- 
lows: (1) Light leaving the filament 
suffers loss upon passing through the 
dust layer on the bulb. (2) A consid- 
erable part of the light leaving the 
bulb strikes the bowl, which is dust 
covered; in passing through this 
layer to the bowl there is a loss. (3) 
That part which has gone through 
the dust layer is reflected back and 
passes again through this same layer 
with resultant loss. (4) Some of the 
light reflected from the interior of 
the bowl passes through the dust- 


covered lamp bulb before leaving the 
luminaire, and further losses follow 
both on entering the bulb and on 
leaving it. 

In comparison with these losses 
take the same bowl, inclosed with a 
clear-glass top so as not appreciably 
to alter the distribution of light. 
With this condition the light from 
the source that passes through the 
bulb to the bowl is reflected to the 
glass top with no appreciable loss 
due to dust. In passing through the 
clear-glass top there is a single loss 
due to dust collection on the outside 
surface of this cover. In both cases 
there is a loss of the same order of 
magnitude due to the dust collection 
on the outside of the bottom of the 
bowl when transmitting media are 
used. 

When the luminaire itself has 
openings in it, such as holes in the 
bottom or in the holder, or a combi- 
nation of both, the heated air in the 
luminaire rises rapidly through the 
holes at the top with an inrush of dust- 
laden cooler air through the bottom 
openings. This results in a coating 
of dust over the interior of the lu- 


minaire and lamp bulb. Consequently, 


if a luminaire is purposely designed 
to surround the light source so as to 
reduce losses from dust accumula- 
tion, a considerable part of its effec- 
tiveness is destroyed when openings 
of this kind are added. 

Aside from these losses due to dust 
collection, deterioration of surfaces, 
such as the tarnish of silver, the 
yellowing of some white paints and 
so on, may result in further losses. 
In fact a gradual deterioration takes 
place with some material which ulti- 
mately results in the loss of the 
greater part of the light controlled 
by the luminaire. For the media 


MAINTENANCE FACTORS OF COMMONLY 
USED LUMINAIRE MEDIA 














Deteri- Restora- Ease of 
Matezial oration* tion Cleaning 
Crystal glass.. None Excellent Excellent 
Etched glass.... None Good Fair 
Opal glass... . None Excellent Excellent 
Enamel glass 
6 5 Give . None Excellent Exceilent 
Silvered glass... . Very 
slight Excellent Excellent 
Prism glass... . None Excellent Fair 
Rippled glass. None Excellent Fair 
Paper. Gradual Poor Poor 
Parchment Gradual Fair air 
Mica (art)...... None Excellent Excellent 
Textiles... . Gradual Fair Poor 
Porcelain enamel None Excellent Excellent 
Painted surface 
(matt)..... Gradual Fair Fair 
Painted surface 
(glossy) : Gradual Good Good 
Polished silver Rapid Fair Fair 
Polished aluminum Gradual Fair Fair 
Plaster sa Gradual Good Fair 
Enamel] glass 
(unfired). Gradual Good Excellent 
*Normal interior atmospheric conditions are 
assumed. Of course, all materials will suffer deterio- 
ration under extreme conditions. 


most commonly used in luminaires 

the accompanying table shows the 

permanency, ease of cleaning and 

other factors that enter into depre- 

ciation. 
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Racking 1,100 Meters in 
720-Cu.Ft. Space 


Y MEANS of a pipe frame and 

bar rack erected in two sections, 
each 10 ft. long and 12 ft. high, 
with a total width over rack ends of 
6 ft., the United Illuminating Com- 
pany, New Haven, Conn., stores 1,100 
meters in limited quarters devoted 
to testing and other meter work. A 
section of the rack is illustrated 
herewith. It is composed of 1}-in. 





EACH METER AVERAGES A RACK SPACE 
OF 1,130 CU.IN 


vertical iron pipes to which are 
clamped 1-in.x-in. iron bars fitted at 
intervals with 14-in.x }{-in. bolts upon 
which the meters are hung. Between 
each vertical pipe a space of 2 ft. is 
allowed, and the friction obtained by 
clamping the bars to these uprights 
holds the bars and meters in place 
without the need of drilling holes in 
the verticals. This gives an excel- 
lent means of adjusting the spacing 
between horizontal bars to meet the 
requirements of different types of 
meters. The rack consists of sec- 
tions providing four planes of meter 
suspension, 270 meters per section 
being easily cared for and there is 
sufficient space between the front 
and rear rack sections to permit 
easy access by meter department em- 
ployees. 
FIELD EDITOR ELECTRICAL WORLD. 
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Central Station Business 


, Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 


Danger in Municipal Ownership 


Agitation Strikes at Foundations of Our Established Government. 
City Managers Are Told by a Former Member of the 
Public Service Commission of Indiana 


ry INDICTMENT of agitation 
for municipal ownership as a 
menace which threatens to destroy 
the whole fabric of our national gov- 
ernment was made by Paul P. 
Haynes of Indianapolis, formerly a 
member of the Public Service Com- 
mission of Indiana, in a speech be- 
fore the national convention of city 
managers at Kansas City, Mo., on 
Nov. 9. In view of his former 
office and the nature of the conven- 
tion which he addressed, Mr. Haynes’ 
statements are of particular interest 
to central station men. 

“The advocate of municipal owner- 
ship proceeds on the fallacious the- 
ory that because the state finds it 
necessary to regulate a business, it 
immediately follows that the city 
should own it,” said Mr. Haynes. 
Pointing out that in several states 
grain elevators, warehouses, motor 
buses and other kinds of private 
business have been declared public 
utilities and subject to regulation, 
Mr. Haynes asserted that the next 
step may be regulation of the prices 
of coal, steel, ice and food products 
and other necessities and _ public 
ownership of such enterprises. 

“Where will the advocates of 
municipal ownership halt?” asked 
Mr. Haynes. “Will they in their zeal- 
ous pursuit of a vain idealistic fancy 
blindly strike at the foundations of 
our established government? Do 
they propose to carry their ill- 
premised argument to the inescap- 
able demand that the cities and other 
governmental units should own and 
operate all industries and businesses 
which now or hereafter may be de- 
clared public utilities? 

“If the municipal ownership advo- 
cate is right about electric, gas, 
street railway and other utilities, he 
must, in such a situation, demand 
the public ownership and operation 
of these additional enterprises. I 
cannot believe that the municipal 
ownership advocate would stand for 


such a revolutionary development in 
American life, and if he does not 
profess or stand for such a revolu- 
tionary development, he is funda- 
mentally wrong in advocating the 
public ownership of those enter- 
prises which have so.far been de- 
clared to be public utilities. 

“The path which the municipal 
ownership advocate is blazing leads 
inevitably to government ownership 
of all public necessities and to the 
destruction of the whole fabric of 
our national government. The trouble 
is that he does not know where he is 
going. He has ignored the broader 
aspects of the question and does not 
realize that, unwittingly, he may be 
lighting the torch which, fanned by 
an aroused spirit of unrest and dis- 
content, may start the fatal con- 
flagration which in our land the 
torchbearers of more revolutionary 
purposes has so far failed to kindle.” 


RURAL SERVICE IMPOSSIBLE 


Extension of electric light and 
power and other utility service to 
small communities and to the farms 
would be blocked by the spread of 
municipal ownership in cities, Mr. 
Haynes said. “There is a very prac- 
tical and decisive objection to munici- 
pal ownership under any form of 
city government,” he _ continued. 
“Several classes of public utilities, 
in order to serve the public more 
adequately and at lower rates, have 
rapidly developed beyond municipal 
boundaries. Take, for example, elec- 
tric utilities. The day of the isolated 
plant is past. The modern develop- 
ment which is giving the public bet- 
ter service at lower rates is toward 
the construction of superpower plants 
at points where fuel and transporta- 
tion are cheaper and where there is 
an abundance of water for condensa- 
tion purposes, or on streams where 
hydro-electric power may be gen- 
erated. These superpower plants in 


many cases are in the open country, 
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entirely away from cities. High- 
voltage transmission lines carry the 
electrical energy to many cities, 
towns and villages. 

“It will be only a few years until 
the entire country will be webbed 
with interconnecting high-power 
transmission lines. The _ isolated 
plant will be no more and the small 
generating station will disappear. 
Maximum economies and efficiencies 
will be developed, service will be bet- 
ter and rates lower. New indus- 
tries will spring up and old ones will 
be able to expand, and out of it all 
the public will be the greatest bene- 
ficiary. Municipal ownership of elec- 
tric plants would make this notable 
achievement impossible. 

“The telephone is another striking 
example of the impracticability of 
municipal ownership, and what | 
have said about the electric industry 
applies measurably to street rail- 
ways, gas companies and other 
utilities.” 

Mr. Haynes declared that munici- 
pal ownership is destined to failure 
because of the political aspect of city 
government. 

“It is the political foundation 
underlying all city governments 
which will always prevent successful 
public ownership and operation of 
utilities,” said Mr. Haynes. ‘Public 
utilities require the constant applica- 
tion of sound business judgment, ex- 
pert operation, skilled management, 
and above all continuity of wise busi- 
ness policies. No city primarily 
governed by popular rule possesses, 
or can be certain that it will long 
possess, these qualifications so essen- 
tial to the utility business. No city 
the policies of which are determined 
by popular vote can long continue to 
apply sound economic principles and 
business methods to its ownership 
and operation of utility properties, 
for the simple reason that cities are 
essentially political agencies—not 
necessarily partisan, but, broadly 
speaking, political. 

“The city manager can, and does 
I believe, administer the affairs of 
cities more efficiently and econom- 
ically, but the best of super-managers 
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cannot change the inherent political 
character of city government, and 
therein lies the failure of municipal! 
ownership. 

“State regulation has corrected the 
chief abuses which the original ad- 
vocates of municipal ownership be- 
lieved to exist. The state is the 
logical unit to provide regulation of 
public utilities. Municipal owner- 
ship is nothing more or less than an 
exaggerated form of municipal regu- 
lation, for the city admittedly does 
not go into the utility business to 
make money. 
we should now abandon state regu- 
lation and go back to local control. 
What America needs is less politics 


in business.” 
a 


An Advantageously Situated 
Central-Station Office 
ENTRAL-STATION companies 
are coming to realize the advan- 

tages of locating their offices and 

salesrooms in the shopping center of 

a city, and the new Gas and Electric 

Building just completed by the New 

York & Queens Electric Light & 

Power Company in Flushing, Long 

Island, is a fine example of this 

practice. 

The building occupies a vantage 
point in the heart of Flushing’s busi- 
ness section within a block of every 
bank in Flushing, it is just across 
the street from the post office and is 
only one block from the main rail- 
road station. 

The building was designed pri- 
marily to afford suitable facilities 
for offering customers an adequate 
merchandising service, and the ac- 
companying illustrations show the 
appearance of the building and how 
the sales floor has been laid out. 


Few will argue that ' 


Increase of Capital Stock 


Preferred to Bond Issue 


OINTING out that his company 

can finance new construction at 
the present time more advanta- 
geously through issuance of stock 
rather than bonds, President Charles 
L. Edgar of the Edison Electric 
Illuminating Company of Boston 
discussed various financial problems 
bearing upon the expansion of New 
England’s largest central station at 
a recent hearing before the Massa- 
chusetts Department of Public Utili- 
ties. The hearing was in connection 
with the proposed issue of $5,406,700 
additional capital stock, which is in 
the proportion of one share for every 
five shares of the existing stock, and 
the directors voted to offer the new 
stock at $150. Mr. Edgar’s pres- 
entation followed an inquiry by Com- 
missioner Stone as to the feasibility 
of a boad issue in place of the pro- 
posed stock offering. 

Before the war, Mr. Edgar said, 
the Boston Edison company had 
virtually no bonds, and as a result 
the company had ample credit from 
1915 to 1921. Had the property 
been heavily bonded, this would not 
have been the case. When the work 
now under way on the Edison sys- 
tem is completed the company will 
have $80,000,000 in plant. In Mr. 
Edgar’s opinion, a debt of $25,000,- 
000 is enough to have on an eighty- 
million-dollar plant. The matter is 


largely a question of judgment. 
There is no intention of issuing 
coupon notes permanently. The wit- 


ness felt that in the case of many 
corporations bonds have been issued 
in overproportion to their capitaliza- 
tion. The company’s coupon notes 
amount to about $19,000,000. Prac- 


tically no bonds are outstanding as 
compared with the total capitaliza- 
tion. At some future time, Mr. Ed- 
gar said, conditions may be ripe for 
a bond issue, but in the judgment of 
the management the present condi- 
tions are less favorable for a bond 
issue than for a stock issue. Mr. 
Edgar said that had the war not 
come on the company would undoubt- 
edly have had a low-rate bond out 
by now. 

Commissioner Stone intimated 
that the company would have saved 
in interest by issuing bonds. In 
reply Mr. Edgar said that the com- 
pany could not have raised the 
necessary money in that way. In 
the last seven years it has expended 
$25,000,000 with nothing except its 
credit to go on and the issue of 
stock. The stockholders, he said, 
have never received more than 7 per 
cent, and the company would have 
had to pay more for money that it 
raised by bonds or notes during that 
time. The company paid 8 to 9 per 
cent for money during a part of the 
period. 


—$—_<———— 


Small Lots of Utility Stocks 
Appeal to Customers 


IMITATION of the number of 
shares of stock in special offers 

of utility securities to new holders 
has proved to be a _ considerable 
factor in promoting a wider distribu- 
tion of shares among customers. 
F. L. Hall, secretary and treasurer 
of the Narragansett Electric Light- 
ing Company, in describing the prog- 
ress of customer ownership in 
Providence, R. I., points out that 
that company now has 8,000 stock- 
holders and expects in time to have 
at least 25,000 investors in its 
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securities. The present list of stock- 
holders has been built up largely by 
selling from time to time compara- 
tively small blocks of stock in a 
limited number of shares to each 
subscriber, 

A few years ago the company’s 
officials purchased 4,000 shares of 
stock in the open market for resale 
in small lots to new holders who paid 
just what the stock cost. Not over 
five shares were sold to any one in- 
dividual. In 1920 8,400 shares were 
sold to new holders and 6,000 shares 
have been sold so far in 1922. “We 
shall need $1,500,000 in new money 
yearly for the next five years,” said 
Mr. Hall, “and by broadening the 
market for our shares customer 
ownership will help raise this sum.” 





Commonwealth Edison 
Starts Sign Campaign 
O BUILD up its electric sign 


business in Chicago the Com- 
monwealth Edison Company has 


adopted a plan of renting signs on 
a two-year contract basis. Under 
this arrangement the company fur- 
nishes, installs and wires standard 
12-in. or 16-in. letter signs accord- 
ing to the customer’s specifications 
and maintains the sign for a period 
of two years. The company takes 
out the city inspection permit and 
provides all the necessary wiring up 
to and including 80 ft. of conduit. 
If more conduit is required to com- 
plete the installation, the customer 
assumes this additional expense. 
New lamps are provided by the com- 
pany without additional expense to 
the customer. The customer in turn 
agrees during the term of his con- 
tract not to remove, change nor hang 
additional panels on the sign without 
the consent of the company. 

The various designs offered for 
rent include the “silveray,” porce- 
lain enameled steel, sectional lamp 
letter and panel types. The lamps 
in the panel signs number twenty- 
four or thirty-two with a choice of 


MONTHLY RENTAL AND MAINTENANCE CHARGES FOR ELECTRIC SIGNS 


Type of Sign 
Panel Signs: 
Containing thirty-two 10-watt or 25-watt 
lamps, per sign, per month.. 


Containing twenty-four 10-watt or 25-watt 
lamps, per sigh, Per MONTH. 2.2.2... cccvce 
Cy ; 2, 
Sectional Signs: 


Containing 10-watt or 25-watt “Mazda” 
socket in the sign, per month........ 
Silveray Signs: 
Containing 60-watt “Mazda” 
in the sign, per month... 
Containing 60-watt ‘““Mazda” 
in the sign, per month..... 


wattage of 10 or 25. The “silveray” 
signs are charged for according 
to the number of 12-in. or 16-in. 
panels. The rates charged for this 
service are shown in the accompany- 
ing table. Roof signs are also fur- 
nished by the company, and the 
customer is allowed five years in 
which to pay for them provided he 
owns the building or has a five-year 
lease. 

The monthly rental charges are 


4pae 
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NEWSPAPER ADVERTISING ASSISTS 
SALESMEN 1N RENTING SIGNS 


divided into two rates—one rate ap- 
plying to the first twenty-four con- 
secutive months and a lower rate 
becoming effective at the expiration 
of these twenty-four months. How- 
ever, should a customer desire to pay 
the city inspection fee and do his 
own wiring, the company will fur- 
nish the sign and bill him monthly 
at the lower rate—on the same basis 
as though he had rented the sign for 
twenty-four months. These signs 
are wired to the house meter, and the 
energy consumed is charged for at 
the regular rates and classed as addi- 
tional business. 

This method of renting signs has 
been in operation since June, 1922. 
The city is divided into eight dis- 





Charge During Charge After 
First Twenty-four First Twenty-four 
Consecutive Consecutive 


lamps, per 12-in. panel 


Months’ Use Months’ Use 
“Mazda” 
ec ; $12.00 $8.00 
“*Mazda’ 
waa 9.85 6.25 
lamps, per 
0.19 0.143 
1.00 0.50 
1.25 





tricts, which are covered by eight 
salesmen, To aid these salesmen in 
canvassing their districts the com- 
pany has started a newspaper adver- 
tising campaign. It has been rather 
difficult to obtain sign salesmen who 
are capable of selling signs, as it is 
a highly specialized branch of the 
business and much educational work 
is necessary. It also requires a 
great deal of study on the part of 
a salesman where the customer is 
unable to give him all the details 
for a proper sign installation. How- 
ever, the returns during the past 
four months show good results in 
the development of this business as 
a revenue producer for the company. 





What Other Companies 


Are Doing 


Chicago, Ill.—Service badges have 
been presented to 118 employees of 
the Commonwealth Edison Company 
who have been in the employ of the 
company more than five years. Nine 
men received badges for periods of 
service of twenty-five years or more. 
Among the three men who have com- 
pleted thirty-five years of service 
was Vice-president John F. Gil- 
christ. Twelve of the forty-seven 
employees who received five-year 
badges were women. Miss Helen 
Norris, dean of the women employ- 
ees, presented the women’s badges, 
and Homer E. Niesz, manager of 
industrial relations, presented the 
mer’s badges. Vice-president Louis 
A. Ferguson addressed the gathering. 


Dallas, Tex.—C. W. Davis, gen- 
eral manager of the Dallas Power 
& Light Company, in discussing the 
expenditure by his company of 
$2,180,000 during the next eighteen 
months in completing its new power 
station, stated that Dallas had 
doubled its demand for electric cur- 
rent since 1916 and that an increase 
of 200 per cent is anticipated by 
1924, Dallas used 84,000,000 kw.-hr. 
last year, and the Dallas Power & 
Light Company expects a consump- 
tion of 88,000,000 kw.-hr. this year. 
The new station will have a rating 
of 15,000 kw. 

Malden, Mass.—Gross appliance 
sales by the Malden Electric Com- 
pany in September totaled $10,056, 
against $5,936 for September, 1921. 
Gross electric appliance sales for the 
first nine months of 1922 were $84,- 
261, against $56,362 for the same 
period last year. A vigorous drive 
is being made for new business in 
this and other Tenney properties. 
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Hydro-Electric Development and 
Steam Equipment 


Hydro-Electric Station at L’Isle Jour- 
dain, France.—J. REYVAL.—The latest 
plant added to a 20,000-hp., 60,000-volt 
tie-in transmission system in southern 
France is the L’Isle-Jourdain station, 
of which a short description is given in 
this article. The station may well 
serve as a modern model for medium- 
head hydro-electric exploitation. It 
utilizes a drop of 30 ft. Four vertical- 
shaft, 167-r.p.m., Francis turbines of an 
average output of 2,400 hp. each are 
installed, driving direct-coupled, 50- 
cycle, 5,000-volt, three-phase generators 
and a belt-coupled exciter. A trans- 
former bank of four single-phase, 
2,000-kva. water-cooled transformers 
raises the generator potential to the 
trunk-line voltage of 60,000.—Revue 
Générale de l’Electricité, Oct. 21, 1922. 

Water-Power Possibilities in the Mid- 
dle West.—C. W. PLace.—Hydro-elec- 
tric developments in different parts of 
the country have very different physical 
characteristics. The author shows some 
aspects of the service requirements pe- 
culiar to the Middle West and then 
discusses the form of hydro-electric 
development best suited to meet these 
conditions.—General Electric Review, 
October, 1922. 


Commercial Economy of High Pres- 
sures and Temperatures.—In the opinion 
of one prominent consulting engineer, 
steam plants operating at a pressure of 
1,200 lb. per sq. in. and a total tempera- 
ture of 750 deg. F. are justified as 
coming commercial developments. Phys- 
ical conditions and thermodynamic con- 
siderations favor increasing pressures. 
Higher temperatures are attainable but 
are not so conducive to economy. Other 
changes which may produce savings 
equal to those proposed in prime-mover 
conditions are referred to in the article. 
—Power, Oct. 31, 1922. 


Generation, Control and 
Switching 

The Operation of Frequency Chang- 
ers.—L. M. SmItH.—The author con- 
siders the two principal uses of the fre- 
quency changer—namely, to supply a 
certain portion of a load at a different 
frequency from that of the main load 
and to interconnect two independent 
systems of different frequency each 
having its own generating plant. The 
first case is comparatively simple, the 
operation consisting of connecting one 
element of the frequency changer to the 
supply system and the other element to 
the subsidiary system. In the second 
case the operation is more complex, de- 
pending upon the type of apparatus 
used and the nature of the service for 
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which it is installed. There are three 
methods where this changing from one 
frequency to another may be accom- 


plished. The first is known as the 
induction type. This consists of a 
wound-rotor induction motor the stator 
windings of which are connected to the 
system whose frequency is to be 
changed, the rotor, which is separately 
driven, being connected to the sub- 
sidiary system. The second method is 
known as the induction-synchronous 
type, consisting of an induction motor 
of either squirrel-cage or wound-rotor 
construction driving a synchronous 
generator. The third, and most com- 
mon, consists of two synchronous ma- 
chines which will transfer power in 
either direction according to the load or 
to the speed regulation of the governors 
on the prime movers of the two gener- 
ating systems. The various applications 
of these systems are illustrated by a 
number of examples.—Association of 
Iron and Steel Electrical Engineers, 
October, 1922. 


Transmission, Substations and 
Distribution 


Influence of the Shape of the Voltage 
Curve Upon Tests of Suspension-Type 
Insulators.—M. F. DAHL.—Based upon 
a number of actual tests, the author 
shows the great influence of the shape 
of the voltage curve upon the results of 
tests made on high-voltage disk-type 
insulators. The voltmeter, at a certain 
flash-over test, showed, for example, 
138,000 volts, while the evaluation of 
the oscillogram taken at the same time 
indicated a crest voltage of 152,000. 
The author claims that it is safe to 
assume that the ideal value of \/2 is 
never reached for testing voltages as 
there are too many factors involved 
which tend to distort the shape of the 
originally sinusoidal form. Factories of 
electric porcelain know, as a rule, the 
exact shape of the voltage curve of 
their testing machines; but it is recom- 
mended that its shape be checked 
against an oscillographic record for dif- 
ferent connections and arrangements of 
the tested objects. Discrepancies of as 
high as 20 per cent from the assumed 
value may occur and may be the cause 
of an unjust rejection of insulators 
which have no real defect.—Bulletin 
de l’Association Suisse des Electriciens, 
October, 1922. 


Relation of the Petersen System of 
Grounding Power Networks to Induc- 
tive Effects in Neighboring Communi- 
cation Circuits —H. M. TRuEBLOop.—A 
simple theoretical treatment of those 
features of the Petersen method of 
grounding a power network which are 
of principal interest from the stand- 
point of inductive effects in neighboring 
communication circuits. In the first 


section of the paper the behavior of the 
power system at the time of faults with 
a grounded phase is discussed, with an 
explanation of the principal character- 
istic effects of the reactor. In the sec- 
ond section of the paper the behavior 
of the power system with reactor under 
normal operating conditions is dis- 
cussed with reference to noise and 
other inductive effects in neighboring 
communication circuits —Bell System 
Technical Journal, Vol. 1, No. 1. 


Outdoor Substation Construction.— 
W. S. JoNES.—The author does not go 
into the complete design or construction 
of outdoor transformer stations, but 
touches on the few points and details 
which, as a rule, do not receive timely 
consideration during the design and in- 
stallation of such stations.—Electric 
Journal, November, 1922. 


Units, Measurements and 
Instruments 


Development of Meters Since the 
War in Germany.—K. SCHMIEDEL.— 
The paper gives a detailed review of 
many important mechanical and elec- 
trical developments in the design of 
electric meters. Practically all im- 
provements concern alternating-current 
meters, for hardly any changes can be 
observed in the direct-current models. 
For three-phase lines with neutral con- 
ductor (four-wire systems) the prefer- 
ence is being given now to meters with 
three measuring systems, an arrange- 
ment which gives a simpler connection 
between the phases. The energy con- 
sumption in the potential circuit of 
older types of meters amounted to 1 
watt to 14 watts for a torque of 4 to 5 
gram-cm. Latest types require only 
about 1 watt for the same torque. The 
accuracy of modern meters within the 
limits of 5 per cent and 100 per cent is 
always less than 1 per cent plus or 
minus. The power factor affects the 
integration very little. New forms of 
measuring systems of the three-legged 
iron-core type are now used by Siemens, 
Ko6rting, Mix and Pipersberg, all show- 
ing a minimum of magnetic resistance. 
The A. E. G. and Meyer use a “form G” 
iron core, while Firchow meters have 
two separate cores. A radically differ- 
ent system is employed in the Aron 
meters, which contain a combination 
“G” and “E” form core, with all result- 
ing poles in one plane. The new A. E. G 
and Siemens meters are described in 
detail as to their mechanical construc- 
tion. The terminals are usually molded 
into a compound block. No porcelain 
parts are used today in meters. Cylin- 
der-type counting devices with a hori- 
zontal axis are the general rule. The 
use of alloy-steel laminations for the 
cores of meters is still being disputed. 
Alloy steel is very hard on the punch- 
ing dies, and by proper arrangement 
very small core losses may be achieved 
with ordinary “dynamo steel.” The 
author regrets the lack of new develop- 
ments in direct-current meters. The use 
of iron in the series circuit would be a 
great improvement, but it is at present 
impossible, as no steel can be obtained 
with sufficiently uniform properties. 
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Permanent magnets with a 
field would also be of great value. 
Cobald-tungsten-steel, recommended re- 
cently by Honda and Saito, would be 
magnetically a success, but it is far too 
brittle —Zeitschrift des Vereines Deut- 
scher Ingenieure, Vol. 66, No. 13, 1922. 


Illumination 


Lighting Designs for Stores.—J. R. 
COLVILLE and C. E. Weitz.—Lighting 
examples and recommendations for a 
number of store interiors, both large 
and small, together with suggestions 
and notes on the lighting of display 
windows are given in this booklet. Good 
engineering has produced lamps and 
standard equipment which diffuse and 
distribute the light, and has determined 
relations as to the mounting height and 
spacing which indicate the best location 
of units. Suggestions are included as 
to the amount of illumination which 
may be expected from certain sizes of 
lamps when used in typical reflecting 
equipment.—Bulletin No. 45 of the En- 
gineering Department, National Lamp 
Works of General Electric Company. 


Motors and Control 


Electric Drive of Blooming Mill.— 
The Hadfield steel mill of Sheffield, 
England, has recently applied electric 
drive to one of its largest duo-blooming 
rolls. Two pairs of rolls arranged side 
by side in one line, both of 284-in. dia- 
meter, are driven by a direct-current 
double motor of a normal output of 
3,200 hp. with a peak capacity of 11,600 
hp. Its speed can be regulated from 
zero to 60 r.p.m. The torque varies be- 
tween 40 and 138 ton-meters. From 
full speed forward the motor can be 
stopped and accelerated to full reverse 
speed within three to four seconds. A 
motor-generator set with a 30-ton fly- 
wheel supplies the rolling motor. It 
consists of a 1,800-hp., 600-r.p.m. induc- 
tion motor and two shunt-wound 650- 
volt, 1,300-kw. to 4,750-kw. direct-cur- 
rent generators. The energy demand 
of this set during the heaviest rolling 
stays within the limits of 1,800 hp. and 
2,000 hp.—Le Génie Civil, Sept. 23, 
1922. 

Factors Affecting the Selection of 
Electric Motors for Steel-Mill Auxiliary 
Drives.—Part I.—L. A. UMANSKy.—It 
is essential in steel-mill work to make 
the motor fit the drive, and the author’s 
analysis of the method of determining 
the correct motor to use should find a 
broad field of usefulness in the steel 
industry. Virtually all the mecnanisms 
of the steel-mill auxiliary drives can be 
replaced for calculation purposes by 
simple elementary forms. The inertia 
force can be readily figured out, and 
the resultant load on the motor can then 
be calculated exactly in the same way 
as the load produced by any other 
force, such as gravity, friction, ete.— 
General Electric Review, October, 1922. 

The Automatic-Start Polyphase In- 
duction Motor.—JAMEs L. HAMILTON.— 
The author covers the characteristics, 
electrical and mechanical designs of the 
automatic-start, polyphase 





induction 


stronger motor. 
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The article sets forth the gen- 
eral characteristics as compared with 
other standard types of motors, out- 
lines a commercially practical method 
of studying the electrical design of 
existing motors and discusses the me- 
chanical design. This motor consists 
of a field or stator of laminated toothed 
eonstruction having the usual two- 
phase or three-phase winding. The 
armature or rotor has two windings, 
one being a progressively wound, low- 
resistance winding connected to a short- 
circuiting device and the other winding 
being of high resistance squirrel-cage 
design.—Journal of the A. I. E. E., 
October, 1922. 


Heat Applications and Material 
Handling 


Electric Steel Furnace—A GRON- 
WALL and F. HorscHITZ.—Comparing 
the advantages and disadvantages of 
the different types of known electric 
furnace systems, the authors foresee 
the possible victory of the combined are 
and resistance type as developed by 
Girod, Nathusius and Grénwall. The 
article describes the latest types of 
these furnaces, which are being built in 
standard sizes from 4 ton to 12 tons 
and are suitable for melting steel, 
ferro-silicon, brass and other metals 
and alloys. Two-phase current permits 
the use of two electrodes with the third 
line connected to a bottom plate in the 
furnace. The latter is placed on the 
neutral of the system, so that it carries 
1.417 times the current of the elec- 
trodes. For a three-phase supply sys- 
tem two single-phase transformers in 
T-connection are recommended. For a 
10-ton furnace 950 kw. to 1,400 kw. is 
required, consuming 700 kw.-hr. per ton 
of steel, starting with a cold charge.— 
Elektrotechnik und Maschinenbau, Oct. 
15, 1922. 

Welding Tubes Into the. Tube Sheets 
of Boilers —F. H. WILLIAMs.—In de- 
termining the best method of welding 
the tubes into the tube sheet, the writer 
considers the effect of the welding on 
the metal of both the tube and the 
sheet, the effect of the final outline of 
the tube end, and the amount of work 
required to perform the entire opera- 
tion from start to finish—Power, Oct. 
10, 1922. 


Electrophysics, Electrochemistry 
and Batteries 


Measurement of the Color Tempera- 
ture of the More Efficient Artificial 
Light Sources by Rotatory Dispersion. 
—IRWIN G. PRIEST.—A new method of 
measuring color temperatures between 
5,000 deg. and 4,000 deg. absolute centi- 
grade is described apd discussed, with 
data on the color temperature ‘of the 
gas-filled tungsten lamp and the carbon 
are. Light from a source of known 
spectral distribution is modified by pas- 
sage through a quartz plate between 
nicol prisms, which constitute in effect 
a blue filter of adjustable spectral 
transmission. The spectral transmission 
is adjusted by rotating one of the 
nicols. The source and the thickness 
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of quartz are so chosen that the energy 
emerging from the second nicol has the 
spectral distribution characteristic of a 
complete radiator. The light from the 
source whose color temperature is to be 
determined is color-matched by rotat- 
ing one of the nicol prisms. The tem- 
perature is obtained from this rotation 
by a method described in the paper.— ° 
Scientific Paper No. 443, Bureau of 
Standards. 


Traction 


Magnetic Blow-Out as Applied to 
Railway Control.—L. G. RILey.—The 
purpose of this article is to discuss the 
characteristics and fundamentals of 
effective blow-out design and to show 
how these principles have been utilized 
in the development of a line of pneu- 
matic switches applicable to railway 
control. The persistence of an are 
formed by the separation of contacts 
under a load depends upon the speed at 
which the contacts are separated, the 
maximum distance to which they are 
separated, the voltage, the current 
drawn, the inductive characteristics of 
the circuit, the kind of contact material 
used, the degree to which the arc is 
confined to a limited space, etc. The 
practical results secured with contacts 
of various materials, of both high and 
low resistance, have led to what is con- 
sidered an almost universal standardi- 
zation on pure copper contacts, closed 
and opened with a rolling motion which 
establishes the are at the tip of the con- 
tact, preserving the final seat at the 
heel of the contact in good condition for 
current-carrying duty.—Electric Jour- 
nal, October, 1922. 


Telegraphy, Telephony, Radio 
and Signals 


High-Power Vacuum Tube.—W. WIt- 
SON.—A vacuum tube is described that 
is capable of delivering 100 kw. of 
high-frequency energy. This tube is 
water-cooled, about 2 ft. in length and 
weighs 10 lb. Another tube of similar 
construction with a delivery of 10 kw. is 
also described. The method of sealing 
heavy copper wire through the glass in 
such a way that the best vacua can be 
maintained is discussed.—Bell System 
Technical Journal, Vol. 1, No. 1. 

Radio-Frequency Amplifiers —P. D. 
LOWELL.—There are three methods of 
coupling the output of one tube into the 
input of another tube so as to provide 
a multistage amplifier of radio fre- 
quencies. These are resistance coup- 
ling, tuned plate coupling and trans- 
former coupling. The last named 
method is usually the most satisfactory 
and permits of amplification at almost 
any frequency. This paper deals for 
the most part with this method and 
gives circuits and constructional details 
for transformers with both air and iron 
cores. The iron-core transformer will 
usually operate satisfactorily over a 
much broader wave band than the air- 
core transformer, although the con- 
struction of a _ successful radio-fre- 
quency amplifier is quite a difficult task. 
—Scientific Paper No. 449, Bureau of 
Standards. 
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New York Water Power 


Governor-Elect Smith Protests Against 
Any Grants to Companies by 
Outgoing Administration 


a UNUSUAL political situation 
closely connected with water-power 
development has arisen in New York 
State, where Alfred E. Smith, who re- 
ceived more than 400,000 majority for 
Governor in the recent elections, has, 
acting on a report in an up-state news- 
paper, sent the following dispatch to 
Attorney-General C. D. Newton, a mem- 
ber of the State Water Power Com- 
mission: 


“Nov. 22, 1922. 
“HON. CHARLES D. NEWTON, 

“Attorney-General, Albany, N. Y. 

“My DEAR GENERAL: It has been called 
to my attention that the State Water 
Power Commission is to meet in Albany 
tomorrow morning at 10 o’clock. I 
have been further informed by a news- 
paper article that it is the intention of 
the commission to act upon some appli- 
cations for licenses to develop electrical 
energy by private corporations. The 
paper that I read says that there is 
a possibility that a license may be 
granted to some company to develop 
energy from the waters of Niagara 
below the falls. 

“Before and during the campaign I 
took a decided position with regard 
to the development of electrical en- 
ergy from water power owned by the 
state. I have held that it should not 
be given to private companies for pri- 
vate development, but should, on the 
other hand, be developed by the state 
itself under state ownership and state 
control for the benefit of all the people 
of the state. 

“T would therefore ask you, in view 
of the decision of the people at the polls 
following the campaign in which this 
subject was a distinct issue, not to 
grant any license or permits to pri- 
vate corporations for development of 
electrical energy from water-power re- 
sources that belong to the state, and 
permit that subject to be dealt with by 
the incoming administration in accord- 
ance with the explicit promises made 
during the course of the campaign. 

“ALFRED E, SMITH.” 


“T understand,” said the Governor- 
elect in explanation of his action, “that 
in the waters of the Niagara gorge 
there is 200,000 potential horsepower. 
All I am interested in is that this vast 
hoard of potential energy, which might 
be of untold benefit to the people of 
the state and is worth a king’s ransom, 
shall not be given away to any private 


corporation for fifty years, as under 
the existing statute the Water Power 
Commission can do if it has a mind to. 
Interviewed at Albany, Attorney- 
General Newton intimated that there 
was no disposition on the part of the 
Water Power Commission to hurry mat- 
ters or do anything that would prove 
embarrassing to the new Governor. 


THREE APPLICATIONS BEFORE 
COMMISSION 


“Three applications are now before 
the commission for action,” he said, 
“and they can be acted upon as soon 
as everything is in shape. However, I 
do not believe that we will do anything 
without consideration.” 

The three applications to develop 
power are from the Niagara Gorge 
Railroad, the Niagara, Lockport & On- 
tario Power Company and Thompson 
& Porter. These applications have been 
before the commission for months, and 
in August last the Water Power Com- 
mission went to Niagara Falls and 
looked over the proposed power sites. 

The commission, which contains five 
members, of whom four are elective 
state officers, is now solidly Republican. 
After Jan. 1 the Democratic party, to 
which Governor-elect Smith belongs, 
will control it by three to two. 





Radio Records Broken 


Forty-five seconds from London, 
fifty-five from Norway, a little longer 
from France and two minutes and 
forty seconds from Germany—these 
were the periods of time taken to re- 
ceive answers by radio to dispatches 
inquiring about the weather sent from 
the Engineering Societies Building, 
New York City, under the direction of 
David Sarnoff on Wednesday night. 
Mr. Sarnoff spoke before the New 
York Electrical Society, which was 
holding its regular monthly meeting, 
and predicted the coming of a “wrist- 
watch wireless set, or radiolet,” by 
means of which “a man could receive 
in his vest pocket market reports, 
weather reports and details of cham- 
pionship games.” 

On the same day all amateur long- 
distance records were said to have been 
shattered at the radio station of Hiram 
P. Maxim, president of the American 
Radio Relay League, when a radiogram 
was sent to Wailuku, Hawaiian Islands, 
and the answer was received in four 
minutes and eighteen seconds. The 
radiogram was relayed at Sleepy Eye, 
Minn. The distance from Hartford to 
Sleepy Eye by air line is about 1,200 
miles, and thence to Wailuku 4,000 
miles. 
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Colorado River Treaty 


Agreement Among the Seven States 
and the Federal Government 
Has Been Formulated 


GREEMENT on the main princi- 

ples of a treaty to be entered into 
by the federal government and the seven 
states interested in the development of 
the Colorado River has been reached 
at the meeting of the Colorado River 
Commission, which assembled ‘at Santa 
Fé, N. M., on Nov. 9 and has since 
been in session. Details are not, how- 
ever, as yet available. 

Secretary of Commerce Hoover is 
chairman of the commission, on which 
Arizona, California, Colorado, Nevada, 
New Mexico, Utah and Wyoming 
have each one representative. The 
conference is the first instance in 
American history where several states 
are making use of their treaty-making 
powers to effect an equitable appropri- 
ation of the benefits to be derived from 
the use of waters of an interstate 
stream, prior to the development of 
conflict respecting established uses. 

The treaty agreed upon is under- 
stood to divide the seven states into two 
groups, with California, Nevada and 
Arizona in the lower division and Utah, 
Wyoming, Colorado and New Mexico in 
the upper division, equal amounts of 
water being allotted to each division. 
Preference in right is given to the use 
of water on established irrigation de- 
velopments and no existing rights are 
to be disturbed. Another commission, 
to meet after the lapse of several years, 
is recommended. No announcement 
was made regarding allocation of water 
to Mexican territory or whether water 
passing from the upper to the lower 
divisions is to be measured. 

The governors of the seven states 
concerned have been asked to join the 
commission at Sante Fé to give their 
final views. After approval by the 
commission the treaty is to be submitted 
for ratification to the legislatures of 
the several states and to Congress. 

Secretary Hoover stated that the 
matter of power had been taken entirely 
out of the hands of the commission by 
direction of the President and delegated 
to the Federal Power Commission. The 
flood-protection needs of the Imperial 
Valley were recognized as an extremely 
urgent reason for immediate erection 
of control works, which will probably 
be undertaken at Boulder Canyon by 
the national government when the 
treaty: shall have been signed. 

Last spring the commission held 
meetings at Phoenix, Ariz.; Salt Lake 
City, Denver and Los Angeles. 
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Electrical Supply Jobbers 
Have Record Attendance 


Further impulse was given this week 
to the rapidly increasing interest which 
electrical men of all classes are show- 
ing in the problems of merchandising 
appliances at the annual winter con- 
vention of the Electrical Supply Job- 
bers’ Association, held in Cleveland at 
the Hotel Cleveland. The entire pro- 
gram of the open sessions and a large 
part of the executive sessions were 
given over to the discussions of the 
problems of the retailer and the dis- 
tributor for the purpose of focusing 
the attention of the industry more 
closely upon the vital contact with the 
ultimate consumer which it is the 
function of the local merchant to main- 
tain. 

John F. Gilchrist, vice-president 
Commonwealth Edison Company, Chi- 
cago, addressed the meeting Thursday 
morning on the subject ‘‘Merchandis- 
ing Electrical Appliances” and dwelt 
at length cn the need of greater knowl- 
edge of the cost of retailing electrical 
merchandise and the importance of de- 
veloping a more satisfactory profit for 
electrical merchants. 

W. R. Herstein, vice-president Elec- 
tric Supply Company, Memphis, Tenn., 
spoke on “Electrical Merchandising 
Distribution” and discussed the respon- 
sibility of the jobber toward the retail 
trade and the opportunity for increas- 
ing the sale of appliances and acces- 
sories in the popular market by a more 
purposeful and effective co-operation. 

W. E. Robertson, general manager 
Robertson-Cataract Electric Company, 
Buffalo, talked on “Business Promo- 
tion Activity,” presenting interesting 
information on the work of the Joint 
Committee for Business Development 
and the successful results of the re- 
cent western New York State electrical 
conference held in_ Buffalo. He 
described the progress which is being 
made in league organization in that 
part of the state. 

The convention opened on Monday, 
Nov. 20, with two days of executive 
committee meeting, and executive ses- 
sions of the full membership were held 
on Wednesday and Friday. More than 
five hundred were in attendance, a 
record number. 





O. E. L. A. Business Promoters 
Discuss Merchandising 

Insistence on better merchandising 
practice and higher-grade salesman- 
ship in central-station commercial de- 
partments was the outstanding feature 
of an extremely well-attended meeting 
of the new-business co-operations com- 
mittee of the Ohio Electric Light As- 
sociation held at Dayton on Nov. 22. 
In a paper on “Central-Station Mer- 
chandising” J. E. Tills of the Com- 
monwealth Edison Company, Chicago, 
emphasized the necessity of carrying 
selling activities directly to the cus- 
tomer’s door and explained how this is 
done in Chicago through crews of sales- 
men operating from trucks. By this 


method alone that company expects to 
sell one million dollars’ worth of elec- 
tric appliances this year. J. E. North 
of Cleveland emphasized the fact that 
success in merchandising is dependent 
largely upon customers first being sold 
adequate wiring for their homes. More- 
over, so-called new-business programs 
will almost invariably fail if not in- 
telligently planned. 

E. W. Hake, commercial manager of 
the Union Gas & Electric Company, 
Cincinnati, warned against employing 
salesmen of inferior quality to the 
detriment of the company’s business 
and its standing in the community. He 
advocated most careful selection of 


men for such positions, which should 
offer sufficient remuneration to attract 
high-class salesmen, not peddlers. 

J. Hall Truman, Jr., of New Phila- 
delphia, Ohio, chairman of the new- 
business co-operations committee, in 
summing up the situation declared that 
if central-station companies are to be- 
come commercial institutions they 
must learn to be merchants, adopt logi- 
cally planned sales programs and em- 
ploy real salesmen trained by the com- 
panies to this field of endeavor. 

The next meeting of this committee 
will be held at Columbus on Feb. 15, 
when commercial and home lighting 
will be discussed. 





Ontario Hydro Accused of Deception 


Gregory Commission, Appointed by Ontario Government, Estimates 
Loss at Nipigon at $750,000 a Year, Which Must Be 
Borne by the Province—History of the Venture 


HE Hydro-Electric Inquiry Com- 

mission, locally known as the Greg- 
ory Commission, has issued an interim 
report covering its investigations into 
the Nipigon power project of the 
Hydro-Electric Power Commission of 
Ontario. It will be recalled that this 
commission was appointed by the 
Lieutenant-Governor in Council of the 
province to inquire into the report 
upon the Queenston-Chippawa power 
development and all other power de- 
velopments undertaken by the Ontario 
commission and, generally, all matters 
of expenditure and administration by 
the commission. 

The interim report just issued deals 
with the history of the Nipigon ven- 
ture, the early stages of which, accord- 
ing to the report, were marked by some 
irregular procedure on the part of the 
commission. This development, it will 
be recalled, formed part of the inves- 
tigation of the Hydro-Electric Power 
Commission of Ontario made by W. S. 
Murray and Henry Flood, Jr., for the 
National Electric Light Association. 
It is significant that the royal com- 
mission, composed entirely of Cana- 
dians, corroborates the general findings 
of the Murray and Flood report in 
that it also shows the Nipigon develop- 
ment to be unprofitable. 

The present deficit, according to the 
Gregory Commission, is $340,000 a year 
and is likely to be nearer $750,000 an- 
nually before the tide turns. This bur- 
den, the commission suggests, cannot 
be carried by the Hydro-Electric Power 
Commission of Ontario, nor by the 
municipality of Port Arthur, for which 
the system was primarily promoted. 
The Province of Ontario, according to 
the report, borrowed the money for the 
work on behalf of the Hydro-Electric 
Power Commission of Ontario; the 
province signed the bonds, and will- 
ingly or unwillingly the province will 
have to make good the loss. 

The Gregory report also suggests 
that the time has arrived for the pro- 
vincial government to insist that the 
present standard contract adhered to 


by the Hydro-Electric Power Commis- 
sion be not allowed to bar out re- 
sponsible customers for power. The 
recommendation appears to apply to 
the case of the Great Lakes Pulp & 
Paper Company, which has refused on 
the advice of counsel to take 10,000 hp. 
from the commission, owing to details 
of the standard power contract. 

Dealing with the history of the 
Nipigon development, the Gregory re- 
port points out that the Hydro-Electric 
Power Commission of Ontario omitted 
to publish an estimate of the maximum 
price at which power would be supplied 
and of the probable cost of the develop- 
ment. The reason for such omission, 
the report hazards, was the desire on 
the part of the commission to escape 
possible legal action should the figures 
ultimately exceed those given to the 
people when by-laws were submitted. 

The original project, the report con- 
tinues, was for a three-million-dollar 
development at Dog Lake. After the 
bylaws had been passed, however, the 
Hydro-Electric Power Commission of 
Ontario changed its plans and entered 
into a twelve-million-dollar enterprise 
at Cameron Falls on the Nipigon River. 
The power rights on the Nipigon were 
held by the Great Lakes company, and 
Sir Adam Beck, chairman of the 
Hydro-Electric Power Commission of 
Ontario, was anxious, the report con- 
cludes, to secure those rights for the 
commission. He therefore negotiated a 
deal with the Great Lakes company 
which obligated the Ontario commis- 
sion to supply it with power but failed 
to bind the company to take the power 
when it was available. This failure 
on the part of the company has been 
a severe blow to the Hydro-Electric 
Power Commission’s revenue account. 
It is suggested by the Gregory Com- 
mission that the advances which the 
Province of Ontario must make to meet 
the annual losses at Nipigon be carried 
in a suspension account, with the hope 
that some day there may be a profitable 
market for the power, at which time 
these advances can be returned. 
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State Commissioners Hear Utility Officers 


President Smith, Manager Aylesworth, Henry L. Doherty and Martin 
J. Insull Address Detroit Convention—New Classification of 
Accounts Adopted—Indeterminate Franchise Favored 


T THE final sessions of the annual 

convention of the National As- 
sociation of Railway and Utilities Com- 
missioners at Detroit last week, the 
first two days of whose proceedings 
were reported in last week’s issue of 
the Electrical World, four representa- 
tives of public utility interests ad- 
dressed the commissioners upon invita- 
tion. The commissioners also discussed 
and adopted new classifications of ac- 
counts for electric, gas and water 
utilities, passed a resolution urging 
more uniformity in regulatory laws in 
various states, and adopted another 
strong resolution urging the adoption 
of the principle of the indeterminate 
permit in the operation of public utility 
companies. 


RESPONSIBILITIES OF OPERATORS 


In picturing the future immediately 
ahead of the electric light and power 
industry, Frank W. Smith, president of 
the National Electric Light Associa- 
tion, showed that the executives of a 
company as well as the public service 
commissions are charged with certain 
responsibilities. The officers and di- 
rectors of the great public service cor- 
poration, he said, are no longer, if they 
ever were, a little group of men who 
own the enterprise and agree to run it 
in a narrow-minded, selfish way for 
their own profit. The utility has be- 
come a great human institution, a vital 
part of the life and welfare of thou- 
sands of men and women who are as 
much a part of the public as are any 
leaders of political activity. 

While the public service commissions 
represent the public interests, Mr. 
Smith maintained that this responsi- 
bility was also shared by the board of 
directors of the present-day utility. 
These men are vested with responsi- 
bility to thousands of investors, on the 
one hand, and, on the other hand, to 
patrons and customers. The first tri- 
bunal, therefore, whose members sit 
dispassionately and try to keep a bal- 
ance between these large elements of 
the public is the directorate of the 
utility. There the great mass of ques- 
tions arising in public utility operation 
and management are decided soundly 
and fairly in the interests of all con- 
cerned. 

According to Mr. Smith, if private 
ownership and operation of public 
utilities is to succeed and endure, public 
regulation must succeed and command 
a generous measure of public confi- 
dence. If public regulation is to en- 
dure, private ownership and operation 
of the utilities must ever be alert to 
conform its policies to the American 
spirit of fair play and the American 
desire for the best in public service. 
If private ownership departs from this 
course or if public regulation fails to 
achieve its intended purpose, our in- 
dustries and our governmental institu- 


tions will be at the mercy of men 
whose views are alien to American tra- 
ditions. 


PLEA FOR SOUND SECURITIES 


M. H. Aylesworth, executive man- 
ager of the National Electric Light 
Association, showed the extent and ad- 
vantages of customer ownership of 
utility securities. 

Mr. Aylesworth defined true public 
ownership as that where a substantial 
percentage of people in the community 
served own a financial interest in the 
utility company, register their com- 
plaints and protest against imperfect 
service with their own managing em- 
ployees, share in:the earnings and have 
a direct voice in shaping the policies. 

In view of the favorable public atti- 
tude toward utility securities and their 
widespread purchase by customers and 
employees, Mr. Aylesworth asked the 
commissioners to see to it that only 
stocks of unquestioned merit and sta- 
bility, backed by good value and good 
management, be made available for 
customer-ownership campaigns. This, 
he maintained, is necessary in order to 
safeguard the priceless public support 
which electric public utilities now 
enjoy, and it is manifestly in the public 
interest. ; 

DOHERTY ON REGULATION 


Henry L. Doherty, head of Henry L. 
Doherty & Company, who was sched- 
uled to speak, was detained by a court 
procedure in Virginia from actually at- 
tending, but he sent a personal repre- 
sentative who delivered his message to 
the convention. In this message Mr. 
Doherty declared that when the public 
takes the advice of the state utility 
commissions instead of expecting the 





commissions to follow its dictation, then 
and then only will the full benefit of 
intelligent regulation be realized. He 
said that the progressive and con- 
structive public service companies want 
intelligent regulation and that they do 
not want to “fool with politics.” 

Mr. Doherty asserted that probably 
the utility operators themselves are to 
blame for the fact that “a large part of 
our citizens still think it is the duty of 
the state commissions to give the public 
services hell instead of justice.” Re- 
viewing the period of regulation with- 
out responsibility through which the 
public service companies have passed, 
he said that agitations for reductions in 
rates were formerly “a daily diet but 
an infrequent accomplishment,” and 
that in the old days “a bill or ordinance 
would be passed which was generally 
intended by the agitators to be 
drastic that it could not be accepted, an 
injunction would be issued, and then, 
after a long and expensive legal battle, 
the courts would be compelled to de- 
clare the rate confiscatory and the issue 
would still be alive as the basis for 
another political campaign. 

Mr. Doherty called attention to the 
necessity for the adoption of a fai) 
method of profit sharing, suggesting the 
adoption of a standard rate for utility 
service, with the understanding that 
all profits above a certain fair return 
upon the capital invested in the busi- 
ness be shared on a dividend basis with 
the consumers of the service provided. 
In championing the theory of control by 
state commissions he criticised the divi- 
sion of authority now existing between 
the state commissions, city governments 
and state legislatures. “If it is neces- 
sary to reserve any control for the 
citizens of the city or the municipal 
government,” Mr. Doherty declared, 
“then this control should not be of a 
character to prevent the utility from 
functioning. I know the cry of home 
rule is potent, but it should not prevail 
with thinking people in this instance.” 


SO 
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The ‘“readiness-to-serve” method of 
charging was favored by the speaker. 


ADVANTAGES OF HOLDING OR INVEST- 
MENT COMPANIES 


Martin J. Insull of Chicago, in his 
address before the commissioners, drew 
attention to the enormous amount of 
money necessary in the development of 
the electric light and power business. 
In providing these large amounts use 
is made of holding or, as he expressed 
it, investment companies. These invest- 
ment companies raise money on their 
own securities with which to purchase 
the junior securities of operating com- 
panies. Were it not for this form of 
financing, he said, many small towns, 
hamlets and rural districts now en- 
joying twenty-four-hour electric service 
would be without any electric service 
whatsoever. 

Owing to the large aggregate pur- 
chasing power of such groups of op- 
erating companies they can buy ma- 
chinery and supplies at lowest market 
prices. In addition, the investment 
company, through its financial influ- 
ence and as a result of its credit, can 
arrange for the placing of the bonds 
and preferred stock of its operating 
property on a better basis than the 
operating companies themselves. It 
was pointed out that in times of finan- 
cial stress, when it may be practically 
impossible for small companies. to 
finance themselves at all, the invest- 
ment company can provide money tem- 
porarily or permanently. This an in- 
vestment company can do because the 
risk is so spread and because of its 
higher credit rating with banks and in- 
vestment houses and with the inves- 
tors themselves. 

Mr. Insull stated that one of the 
functions served by the investment 
company is to stabilize the whole 
financial structure of the operating 
companies. Such investment com- 
panies must make the other securities, 
all senior to theirs, secure both as to 
principal and return before they can 
earn a cent. They take the chief risk 
of the business, Mr. Insull said, and 
are entitled as a result of-this risk, as 
well as through knowledge of the 
utility business and their  responsi- 
bility to the investors and the public, 
to dominate and direct the operating 
companies they have organized and 
financed. Without these investment 
companies with their vast capital, he 
maintained, it would be practically im- 
possible for a very large part of the 
population of the country to enjoy the 
advantages of electric service. 


AT THE BANQUET 


At the banquet on Thursday evening 
Carl D. Jackson, retiring president, re- 
ceived as a token of respect from his 
colleagues a set of platinum and pearl 
shirt studs and cuff links. The toast- 
master, James Schermerhorn, who 
spoke with no little wit and humor, told 
of Detroit’s experiment with municipal 
ownership, saying that all the people 
were led to believe that when once 
they had municipal ownership their 
troubles would be ended, but that at the 
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recent election they found out that 
they had still to spend five million dol- 
lars more for extensions, to build a sub- 
way, to have the interurban cars stop 
at the city limits and to shift the pav- 
ing charges from the Department of 
Street Railways to the general city 
expenses, and they were not therefore 
so sure that their troubles had ended. 
“But,” said Mr. Schermerhorn, “this is 
an age of experimentation, and if we 
live through it we shall at least know 
that we were part of the experiment.” 

Mr. Jackson said that the commis- 
sioners were all interested in watching 
Detroit. “For Detroit,” he said, “may 
solve what we as commissioners have 
not yet been able to do—to make money 
transporting people at less than cost.” 

The principal address of the evening 
was made by H. H. Emmons, now presi- 
dent of the Detroit Board of Commerce, 
who was an officer in the air service 
during the war. 


RESOLUTIONS PASSED 


The last session of the convention 
was concerned chiefly with considera- 
tion of resolutions recommended to it 
by the executive committee. Many of 
these had to do with railroad regula- 
tion. Two of these suggested an 
amendment of the Esch-Cummins act 
so that rights and duties of state com- 
missions will be more clearly defined. 

Of particular interest to electrical 
men, however, were two other resolu- 
tions, one supporting the indeterminate 
permit and the other urging uniformity 
in regulatory laws of the several states. 

The first of these, after reciting 
existing limitations to the possibility 
of uniform treatment of the utilities 
on the part of the commissions and the 
difficulty met by utilities in financing 
themselves on limited-term franchises, 
and after stating that the principle of 
the indeterminate permit goes far 
toward solving these difficulties, pro- 
vided ample safeguards be made for 
the protection of both the public and 
the investors in the case of the deter- 
mination of such permits, includes the 
following clauses: 

“Now, therefore, be it resolved, That 
it is the sense of the National-Associa- 
tion of Railway and Utilities Commis- 
sioners that the principle of the inde- 
terminate permit is economic. and 
sound and should be-~adopted -in-;the 
legislation of the various states relat- 
ing to public utilities; 

“And resolved further, That this 
association do, and it does hereby, urge 
the legislatures of the various states 
which have not as yet adopted»-the 
principle of the indeterminate ,permit 
to enact legislation recognizing ‘and 
putting such principle into effect.” 

The second resolution authorizes a 
committee of the association “‘to con- 
sider carefully the various forms and 
practices: of utility regulation and~re- 
port from time to time to this assé- 
ciation conclusions and reconimenda- 
tions for a desirable uniform:systém of 
public utility regulatory law.” ” 

Final decision to hold the next con- 
vention at Miami, Fla., Dec. 4, 1923, 
was reached. 
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New Power Board Policies 


Federal Commission Will Revoke Per- 
mits When Delay Is Too Long— 
Los Angeles Gets License 


N CONNECTION with several cases 

on which action was taken, the Fed- 
eral Power Commission at its meeting 
on Nov. 20 inaugurated two new poli- 
cies of administration and at the same 
time was confronted with new ques- 
tions involving interpretation of the 
water-power act. 

The commission put into effect a 
policy of revoking preliminary permits 
in cases where specified engineering in- 
vestigations are not carried out within 
a reasonable time. A preliminary per- 
mit which was issued on Oct. 12, 1921, 
to A. Reed Bingham of Pensacola, Fla., 
looking toward developments on the 
Perdido, Blackwater and Styx Rivers 
in Florida and Alabama, was revoked 
on the ground that stream gaging had 
not been done as required. A prelimi- 
nary permit issued March 14, 1922, to 
J. F. Myser and E. E. Drach of Denver, 
Col., was revoked because engineering 
investigations had not been carried out. 

Another new policy was marked by 
the commission’s action in waiving the 
question of valyation and approving a 
license for the Western States Gas & 
Electric Company of San Francisco for 
a constructed project on the Trinity 
River in northern California, in a na- 
tional forest. Heretofore the commis- 
sion has insisted upon valuation being 
determined before a_ license was 
granted. In this case the question of 
valuation was left for the future and 
the commission agreed to accept the 
valuation fixed by the state commission. 

Questions of interpretation of the 
water-power act arose in connection 
with the application of the city of Los 
Angeles for a license for its two con- 
structed plants on the city aqueduct 
about 40 miles north of Los Angeles, 
affecting both a national forest and 
public lands. The plants develop about 
40,000 hp., which supplies the base-load 
for the city. The license was granted. 
This is the first license that has been 
issued to a municipality. The question 
has arisen whether the act in providing 
that licenses shall be issued to munici- 
palities without charge provided the 
project is to be operated without 
profits means that such municipality 
shall be free from all charges under 
the license or only from administrative 
charges and that charges for the use 
of public lands or public structures 
shall operate against it just as any 
other concern. No decision on this point 
was reached. The broad question of 
“operation without profit” was raised, 
and although not decided the indica- 
tions are that the burden of proof will 
rest upon the licensee to establish that 
it is not operating at a profit. 

Along somewhat similar lines, the 
question was raised as to proper inter- 
pretation of the act in providing that 
there shall be no charge for licenses 
for projects of less than 100 hp., the 
point being whether only administrative 
charges or all are to be canceled. 
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Investigation of Radio 


N. E. L. A. Commiitee Delving Into Its 
Possibilities in Connection with 
Lighting Circuits 


NDER the chairmanship of N. F. 
Brady, president of the New York 


Edison Company, the radio policy 
sub-committee of the public policy 
committee of the National Electric 


Light Association has undertaken an 
exhaustive study of the “wired wire- 
less” situation, and, in fact, of the en- 
tire radio field, in an effort to establish 
a uniform policy for electric light and 
power company properties with respect 
to the radio art. 

The committee holds that electric 
light and power companies of the 
country are interested in radio from 
two aspects—radio as it is known to- 
day and radio as it may be in future. 
It feels that today’s problems are com- 
paratively simple, in most cases purely 
mechanical or technical ones dealing 
with the safeguarding of electric light 
and power company transmission lines 
and distribution systems from interfer- 
ence and the simultaneous guarding of 
radio amateurs from injury or possible 
death, and the safeguarding of prop- 
erty from damage through thoughtless 
or careless installations of antennas or 
unwarranted uses of electric light or 
power lines. 


PROBLEMS FOR SOLUTION 


Some of the questions connected with 
present-day radio practice for which 
the committee is endeavoring to find an 
answer satisfactory to the public and 
the association membership as a whole 
are: 

“Shall the central station get back 
of the movement and foster radio 
telephony in the home by installing 
broadeasting stations and advocating 
the use of electric lines as antennas? 

“Shall it offer the use of its poles 
for antenna supports? 

“Or, on the other hand, shall it dis- 
courage the use of socket antenna at- 
tachments and foster municipal ordi- 
nances restricting and licensing the in- 
stallation of radio receiving sets?” 

The committee feels that there is 
great diversity of opinion upon these 
points both from the viewpoint of 
building good will and from the view- 
point of safety and service standards. 

With respect to future developments 
the committee is now collecting data 
and having experiments made by lead- 
ing manufacturers in order to find 
answers to the following problems and 
questions, and it confidently expects to 
have those answers in hand within the 
next year: 

“Will the development of ‘carrier 
current’ make possible the use of ex- 
isting light and power lines for pur- 
poses never before contemplated? 

“Will the transmission line serve 
also as a telephone and control chan- 
nel to communicate with the distant 
station and to operate its equipment? 

“Will the street lights of the future 
be controlled by carrier current trans- 
mitted over the distribution mains? 
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“Will the radio set of the future op- 
erate on the lighting circuits in the 
home and receive its impulses over 
the same circuits by means of carrier 
currents?” 

Frequent meetings of this committee 
are being held in New York, and re- 
ports are being received regularly 
from those conducting the experiments. 
From time to time announcements will 
be made by Mr. Brady on behalf of the 
committee. 





Electrical Credit Men Meet 
at St. Louis 


By holding its convention last week at 
the Statler Hotel, St. Louis, the Elec- 
trical Credit Association, Central Divi- 
sion, broke a _ precedent of twenty- 
seven years, for during all that period 
it had met only at Chicago. The pro- 
gram included subjects that ranged 
from the personal contact of the credit 
man with his customers and the cheap- 
ness of credit to the value of member- 
ship in the association. Augustus L. 
Abbott of the St. Louis bar gave a 
practical talk on “Credit and Collections 
Viewed from the Lawyer’s Standpoint.” 
At the annual banquet State Attorney- 
General Jesse W. Barrett delivered an 
address on “Ethics in the Conduct 
of Business” and John F, Leahy spoke 


on the subject of “Electricity and 
Credits.” The attendance numbered 
two hundred, fifty members coming 


from territory outside St. Louis. Chi- 


cago was represented by twenty-seven. 


EARLY 1,500 persons were guests 

of the California-Oregon Power 
Company on Nov. 5, when the second 
generating unit at the Copco hydro- 
electric p'ant of the company .on the 
Klamath River in northern California 
was put into service. The new unit, 
which is a duplicate of one which has 
been in service since 1917, is rated at 
12.500 kva. and operates under a head 
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The total number of claims that 
were reported on form No. 1 to Nov. 1 
was 115,131, involving $1,828,233.29, 
an increase of 14 per cent in number 
and a decrease of 20 per cent in the 
amount involved as compared with the 
preceding year. The total number of 
claims adjusted to Nov. 1 was 69,316, 
involving $6,027,192.25, an increase of 
26 per cent in number and a decrease 
of 18 per cent in amount. 

A resolution was passed’ which 
authorized the executive committee to 
spread an assessment not to exceed $5 
apiece over the entire membership of 
the central division in order to provide 


funds for the National Electrical 
Credit Association to resume the 
monthly publication of the national 


Bulletin and the printing of The View- 
point. It was further resolved that, in 
the judgment of the members of the 
central division, the members would be 
willing to pay an annual subscription 
into the national treasury to insure the 
regular printing and distribution of 
The Viewpoint. 

The following officers were elected 
for the ensuing year: President, J. H. 
Taylor, Benjamin Electric Manufac- 
turing Company, Chicago; vice-presi- 
dent, W. Scott Long, Westinghouse 
Electric & Manufacturing Company, 
Chicago; secretary-treasurer, Fred- 
eric P. Vose; assistant secretary and 
treasurer, Walter S. Vose; national 
board member, B. P. George, Beards- 
lee Chandelier Manufacturing Com- 
pany, Chicago. 





of 132 ft. The dam has been raised 
14 ft. to give greater head and storage. 
The dedication ceremony was presided 
over by John D. McKee, president of 
the company. A delegation of fifty 
from San Francisco and twenty-five 
from the Northwest traveled by special 
cars to be present at the opening. In 
addition more than a thousand people 
came in their cars from 60 miles around. 
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Education of Employees 


Lhis Topic Forms the Keynote of the 
N. E. L. A. Commercial Bureau 
Meetings Held at Boston 


TEPS toward the better education 

of the rank and file of central- 
station employees and new courses for 
the more experienced ones were out- 
lined last week at the meetings of 
various bureaus of the Commercial 
Section of the National Electric Light 
Association at Boston. Progress in 
illuminating engineering, advances in 
electric vehicle application and im- 
provements in wiring practice and 
facilities also received detailed atten- 
tion at these meetings, which occupied 
the greater part of three days, with 
headquarters at the Hotel Somerset. 
At times five simultaneous sessions 
were under way. 

At the opening session on Nov. 15 of 
the Lighting Sales Bureau, G. Ber- 
trand Regar presiding, R. S. Hale, 
chairman of the wiring committee, an- 
nounced that the National Electrical 
Code committee had just approved an 
allowance of 15 amp. per branch cir- 
cuit and the use of the solid neutral. 
A long discussion of the desirability of 
stimulating ornamental street lighting 
by the co-operation of local electrical 
leagues followed. It was the general 
opinion that contracts for such service 
should always be made with munici- 
palities, owing to heavy losses fre- 
quently entailed through the irrespon- 
sibility of merchants’ associations. 

Preston S. Millar, New York, out- 
lined a plan for training lighting spe- 
cialists in central stations which will 
probably go into effect in the near 
future. Lectures on better lighting are 
also to be given shortly at the Armour 
Institute, Chicago, under the auspices 
of the Illuminating Engineering So- 
ciety, for the particular benefit of archi- 
tects. The importance of training, con- 
tractors to lay out better lighting work 
was emphasized, and instances .were 
cited of the benefits of illuminating 
engineering in connection with outputs 
and revenue. Floodlighting of windows 
to overcome daylight reflection was dis- 
cussed. J. Daniels, Boston, said that 
the local Bureau for Better Illumination 
had stimulated more new business than 
can quickly be handled. 


ELECTRICALLY EQUIPPED FURNITURE 


Within three months important new 
fittings for electrically equipped furni- 
ture will probably be on the market, 
the Hubbell and General Electric com- 
panies having designed attachments 
with multiple outlets which ‘can be 
applied by the residence customer to 
furniture without the aid of a wiring 
contractor. Tests are to be made of 
the capacity of No. 18 cord for 15-amp. 
service. If it overheats, it appears that 
No. 14 cord with special fittings may 
have to be used; otherwise standard 
attachment plugs and cords will suffice. 

F. R. Jenkins, Chicago, announced a 
new commercial course for central-sta- 
tion men, contractor-dealers, jobbers’ 
salesmen, etc., which will impart the 


fundamentals of salesmanship, public 
relations, rates, wiring and electrical 
principles. With C. E. Skinner presid- 
ing, E. S. Mansfield, Boston, announced 
the particulars of a factory course in 
electric transportation for central-sta- 
tion power sales engineers, which will 
in a measure parallel the industrial 
electric heating courses given of late 
under the auspices of the National 
Electric Light Association. 

An electric vehicle luncheon was held 
on Thursday noon under the auspices 
of the Electric Vehicle Bureau of the 
New England division. More than 
1,000 new electric vehicles have been 
purchased in the New York district 
within the past eighteen months, add- 
ing 6,000,000 kw.-hr. per year to the 
central-station load. A. Jackson Mar- 
shall, W. L. Goodwin and H. A. Lane, 
New York, spoke about the work of the 
Joint Committee on Business Develop- 
ment and the co-operative efforts of the 
N. E. L. A. and the Society for Elec- 
trical Development, and on behalf of 
the Electrical Supply Jobbers’ Associa- 
tion and the National Association of 
Electragists Harry Grant and A. J. 
Hixon pledged their co-operation in the 
enlargement of the industry’s business. 

R. S. Hale outlined the work of the 
testing sub-committee of the wiring 
committee at the closing session on 
Friday. The next meetings of the 
Commercial Section bureaus will be at 
Denver, Col., Jan. 24-26, 1923, at the 
offices of the Denver Gas & Electric 
Light Company. 





A. I. E. E. Adds “‘Liaison 
Officer”’ to Its Staff 


The board of directors of the Amer- 
ican Institute of Electrical Engineers 
at its regular meeting last month ap- 
proved a recommendation of its ‘special 
committee on headquarters personnel 
that a qualified man be added to the 
staff of the Institute to perform the 
duties outlined by the committee in 
a resolution suggesting administrative 
plans and concluding as follows: 

“To carry out these plans, it is, in 
our opinion, desirable to add to the 
staff a thoroughly competent man, who 
can act, for example, as the: secretary 
of the meetings and papers committee 
and as liaison officer between that com- 
mittee and the various sections, thus 
being in a position to offer good papers 
to various sections as opportunity 
occurs and.to arrange with the authors 
for the presentation of their papers at 
such* meetings, thereby relieving the 
crowded programs of the limited num- 
ber of general conventions of the In- 
stitute. The duties of this employee 
would naturally include close co- 
operation with the publication com- 
mittee, inasmuch as all the papers and 
discussions presented both at section 
and Institute meetings are, in accord- 
ance with the policy already adopted, 
equally available for publication in the 
Journal. Furthermore, it is generally 
agreed that the publication of an in- 
creasing number of the papers pre- 
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sented. at section meetings will be a 
large factor in raising the standard of 
section meetings.” 





N. E. L. A. Wiring Committee 
Making Progress 


Great satisfaction in the acceptance 
by the National Electrical Code com- 
mittee of the solid neutral and 15-amp. 
branch-circuit fuse recommendations 
marked the meeting of the N. E. L. A. 
wiring committee at the Harvard 
Club, Boston, on Nov. 16. Chairman 
R. S. Hale presided. Discussing the 
polarization and grounding of the 
frames of portable devices, it was 
found that no one seriously suggested 
grounding flatiron frames or those of 
percolators, toasters, etc., but that oc- 
casionally rules are suggested that 
seem to indicate that this might be re- 
quired. The consensus of opinion was 
that to attempt to have a third wire 
for the frames of devices like flatirons 
is entirely unnecessary. 

On heater cords recent tests indicate 
that a standard test for durability, in- 
flammability and conductivity is prac- 
ticable, and it was decided to have 
about ten cords tested and the results 
published without the names of the 
makers, thus furnishing at least a basis 
of comparison. Steps were taken to 
prepare a report on the relationships 
between central-station companies and 
wiring contractors. The committee has 
under consideration the determination 
of the minimum quantity of wiring 
that should permit a house to be prop- 
erly described as wired, the dissemina- 
tion of data on the advantages of unit 
prices for wiring, the determination of 
the advisability of locating service 
switches for the convenience of police 
and firemen, and the safety of running 
the neutral of a grounded system bare 
when mechanically protected, as in 
rigid conduit. 





Majority of 25,000 Against 
South Dakota Project 


Although complete returns on the 
defeat of the proposal for state develop- 
ment and operation of a hydro-electric 
plant on the Missouri River near 
Mobridge, S. D., are not yet available, 
it is estimated that the measure lost 
by about 25,000 votes. State construc- 
tion of a system of transmission lines 
to serve cities and towns in the eastern 
part of the state was involved. To do 
this the voters were asked to author- 
ize an issue of $16,000,000 of bonds. 
It was admitted that the estimates of 
the state’s engineers showed that the 
project could not possibly approach a 
self-supporting basis for a number of 
years. Undoubtedly the unsuccessful 
experiments in the operation of indus- 
tries in North Dakota made by the 
Non-partisan League were a powerful 
factor in convincing the people of South 
Dakota that they should not become 
entangled with political ownership of 
the electric light and power industry. 
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Columbia River Power 


its Development Held by Engineering 
Board to Be Secondary to 
Irrigation Plans 


HE majority and minority reports 

on upper Columbia River water 
power made by a board of engineers 
appointed at the instance of the Federal 
Power Commission will be available 
for distribution before the end of the 
year. Among the conclusions of the 
majority report are these: 

Freedom should be given to fullest 
irrigation expansion in Montana, Idaho 
and Washington, and no rights should 
be allowed to accrue to lower interests 
which would legalize limitation of or 
interference with irrigation above. 

The Columbia Basin gravity project 
can be adequately supplied by the aid 
of storage in Pend Oreille and Priest 
Lakes in Idaho, conditioned upon main- 
tenance of natural flow from Flathead 
Lake when needed. 

Information upon which to base a 
final decision between a gravity and a 
pumped supply for a Columbia Basin 
irrigation project should be completed. 
Any decision should take into account 
the effect upon potential power. Pend- 
ing such decision no permament rights 
of storage should be granted in Pend 
Oreille and Priest Lakes. If ultimately 
the decision is in favor of a Columbia 
Basin gravity project, storage rights 
in Pend Oreille and Priest Lakes should 
be granted to such project, but should 
be limited to storage of inflow in ex- 
cess of 7,000 second-feet. If ultimately 
the decision is in favor of a Columbia 
Basin pumping project, storage rights 
in Pend Oreille and Priest Lakes 
should be granted to the joint power 
interests on the lower Clark Fork and 
the Columbia River, subject to limita- 
tions in the interests of irrigation. 

Storage rights in Flathead Lake 
should be granted to Flathead power 
interests, subject to the fullest develop- 
ment found practicable after complete 
investigation. Prior to such develop- 
ment rights may be advantageously 
granted to power interests on Clark 
Fork subject to conditions protecting 
ultimate contro! for Flathead power and 
natural-flow release when needed for 
the protection of the Columbia Basin 
project if built on the gravity plac. 

A permit to develop power at the 
Grand Coulee site or at any point on 
the Columbia River as far downstream 
as the Foster Creek site should not be 
granted to power interests until it is 
known that such site will not be needed 
by the Columbia Basin project. 


MINORITY REPORT CRITICISES BOARD 


The minority report, submitted by 
Marvin Chase, Supervisor of Hydraulics 
‘or the State of Washington, takes 
vigorous exception to what is alleged to 
be an effort on the part of the Federal 
Power Commission to exceed its au- 
thority and declares that the commis- 
sion should recognize the superiority 
of right for irrigation inhering in this 
project and should grant no power 
rights which might conflict with irri- 


gation projects. The Columbia River 
Board, Mr. Chase holds, has evaded its 
duty by not recommending an arrange- 
ment of power development on the 
Flathead, Clark Fork, Spokane and 
upper Columbia River which would 
yield the maximum commercial power, 
near existing and probable markets, 
subject to the superior use of the waters 
for irrigation of the greatest possible 
area. The State of Washington, he 
says, having officially adopted the 
gravity project for the reclamation of 
the Columbia Basin lands, the Federal 
Power Commission should not become 
involved in any controversy as to other 
possible means of reclamation, but 
should co-operate with the state to for- 
ward the early development of this 
area, thereby creating new power mar- 
kets and leading to the maximum utili- 
zation of the water resources of the 
Columbia River. 





California Electrical Co-oper- 
ative Campaign Plans 


The advisory committee of the Cali- 
fornia Electrical Co-operative Cam- 
paign at a meeting held in San Fran- 
cisco on Nov. 10 decided that in 1923 
it would double its effort to promote 
electrification of homes. Data fur- 
nished by the state housing committee 
indicated that thirty thousand resi- 
dences will be erected in California 
next year. An intensive drive will be 
made to electrify all these homes. 
With this object it is hoped to build 
ten model electric homes in as many 
strategically situated cities, and an 
effort will be made to reach one-tenth 
of the entire population of the state, 
particularly that portion interested in 
home building. 

The central-station companies are 
greatly interested in the movement 
because its success will, of course, 
mean enlarged business for them. It 
is even estimated that with proper 
education the occupants of these new 
homes may be induced to increase their 
use of electrical energy from the pres- 
ent average of 250 kw.-hr. a year to 
somewhere between 2,000 kw.-hr. and 
3,000 kw.-hr. a year. On what is held 
to be a conservative basis the additional 
consumption of energy will reach 
39,300,000 kw.-hr., which at an average 
rate of 2 cents per kilowatt-hour means 
an additional gross revenue for the 
electric light and power companies of 
the state totaling $600,000. 

To the manufacturer, jobber and 
contractor-dealer the campaign is also 
of outstanding interest. It is thought 
reasonable to expect that the average 
expenditure for wiring and electrical 
equipment of the new homes will be 
raised from the former average in 
California of $250 to $500, thus making 
possible an additional market for elec- 
trical merchandise in 1923 of $7,500,000. 

The entire staff of the California 
Electrical Co-operative Campaign will 
be almost doubled, and a _ thoroughly 
organized effort will be made in every 
nock and corner of the state. 


Sloan Talks on Publicity 


In Notable Address to Newspaper Men, 
Head of Brooklyn Edison Urges 
the Value of Utility News 


N ADDRESS that attracted more 
than ordinary newspaper atten- 
tion was given before Westchester 
County (N. Y.) journalists and repre- 
sentatives of public service corpora- 
tions last week at the Westchester-Bilt- 
more Country Club, Rye, N. Y., by 
M. S. Sloan, who is at the head of the 
New York State Committee on Public 
Utility Information as well as presi- 
dent of the Brooklyn Edison Company. 
Among other things, Mr. Sloan said: 
“Our business with its great invest- 
ment and widespread service, which 
touches so very intimately the domestic, 
social, commercial and industrial life 
of the people, is a matter of concern to 
the public, and the public are entitled 
to know about it. They should be in- 
formed about our organization, income, 
needs and possibilities. We should tell 
them about the bigness, the importance, 
the necessity, the growth and develop- 
ment of our business; about the pay- 
roll, the amount of materials pur- 
chased and taxes paid; about the physi- 
cal condition of the properties, and 
about the stability and permanency of 
our business. Few other American in- 
dustrial operations can show such a 
record of stability and fundamental 
soundness. 


INFORMATION DUE TO PUBLIC 


“We should tell why we are natural 
monopolies, of the demands for our 
service, the importance of our compa- 
nies to the communities, how we are 
financed, how the utilities are taking 
the customer into partnership or own- 
ership of our properties, our obliga- 
tion to furnish good, adequate and con- 
tinuous service at fair and reasonable 
rates, and the steady demand for new 
necessary capital in our business in 
order that we may keep up with the 
progress and growth of the various 
communities in which we operate. 

“We believe that our committee, 
which collects facts about the industry 
and makes them available to the news- 
papers in regulation newspaper form, 
is in some degree at least a service to 
the newspapers. The reception our 
matter has had generally among the 
newspapers in the state seems to justify 
that belief. 

“The committee is working along 
two other lines. It is endeavoring to 
establish a condition where each indi- 
vidual company will give out its own 
local news items, where it will see to it 
that each newspaper in the community 
in which it operates is informed of any 
event of general interest which happens 
in the business life of that company. 
We believe this is due the newspapers 
as news-gathering organizations and to 
the public which they serve. More- 
over, we are endeavoring to show to the 
companies the advantage of more ex- 
tensive and more regular and continu- 
ous advertising. Each company has 
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many things to tell its customers which 
are of interest to them and of impor- 
tance to the community. These things, 
however, are not always news items or 
information of a character which a 
newspaper could or should print in its 
news or editorial columns. Space for 
information of this nature should be 
paid for as a matter of business, and 
it is good business for the companies to 
buy space in order to tell these things 
to the public. 

“Behind the investments in utilities 
there is a history of human study and 
investigation and achievement in all the 
sciences, of improvement in service 
rendered and in accuracy of perform- 
ance, and of a growth of and demand 
for a necessity that is not yet ended. 
The world can never think how to live 
without the utilities again. They are 
the very heart of every community, fur- 
nishing a vitally necessary service as 
cheaply as human skill and brains and 
experience permit. 


NEED HELP OF COMMUNITIES 


“The communities need us and by 
the same token we need the communi- 
ties. We need their understanding of 
our business, our problems and our 
ideals. I do not know a single utility 
executive who is not animated by a 
genuine ideal of public service. 

“We know that the prosperity of 
every institution patronized by the 
public is dependent upon the good will 
of the people. Good will is the most 
valued asset of any business. It fol- 
lows prestige, which is reputation for 
excellence of performance. We fully 
acknowledge that it is our duty to 
give the best and most efficient service, 
and we know by doing this we best 
serve the public, our stockholders and 
the interests committed to our charge. 

“What we seek is the genuine friend- 
ship of our customers, built on a 
knowledge of exact facts and under- 
standing of our business, and we are 
willing to go as far toward the other 
fellow as we know how. That is, as 
briefly as I know how to tell, the reason 
for the existence of our committee.” 

—_ +> —_— 
Salt River Water Users Con- 
tend Before Commission 

The Federal Power Commission at an 
early meeting will consider the applica- 
tion of F. G. Baum of San Francisco 
covering a project on Black River in 
eastern Arizona. He plans to develop 
power for the Silver City (N. M.) 
mining area at that point. Objection 
is being offered to Mr. Baum’s appli- 
cation by the Salt River Water Users’ 
Association. This organization con- 
tends that the two or three reservoirs 
which Mr. Baum proposes to build 150 
miles above the Roosevelt Dam _ will 
diminish the water supply at the dam 
by increasing evaporation and seepage 
The power applicant and his 
engineers have submitted arguments 
and data to show that the reverse will 
result. Regulating the flow of the 
Black River, they contend, will prevent 
waste of water in the years when the 
supply is greater than can be stored 


losses. 


at the Roosevelt Dam and in the dry 
years will increase the amount of the 
water available below. 

Particular significance is attached to 
this situation as it is typical of many 
others. In this case the Salt River 
Water Users’ Association has been able 
to postpone action in the matter at 
least six times. Many applicants are 
anxious to see the Federal Power Com- 
mission adopt a policy which will dis- 
pose promptly of such protests, other- 
wise it is feared that the users of water 
on the lower stretches of the river will 
continue to make protests and delay 
power ‘levelopments above. 


| Brief News Notes 





Hornell May Get Niagara Power.—An 
option on the controlling stock of the 
Hornell (N. Y.) Electric Company is 
said to have been taken by a represen- 
tative of E. L. Phillips & Company of 
New York City, owners of plants in 
several New York State communities. 
Plans to bring Niagara power to Hor- 
nell are said to be in contemplation. 


Water-Power Applications Fall Off. 
—During the year ended Oct. 31 ninety- 
six applications for licenses and pre- 
liminary permits were received by the 
Federal Power Commission. This is a 
material decrease, for in the first six- 
teen months of the commission’s exist- 
ence 260 applications were received. It 
is estimated that applications in the 
future will be received at a fairly con- 
stant rate of about seventy-five an- 
nually. 

New Japanese-American Cable Is 
Planned. — The Japanese government 
has asked the Diet for an appropriation 


to construct a new cable between the. 


Island Empire and America. If the 
Diet refuses to grant the necessary 
funds, it will be asked to authorize the 
government to contract with a private 
concern to construct the cable. A busi- 
ness group headed by Baron Shibusawa 
is said to be ready to undertake the 
work. 

Engineering Division of National Re- 
search Council Issues. Booklet.—The 
division of engineering of the National 
Research Council has just issued a 
booklet giving much information about 
its organization, the work done and 
contemplated, and containing its by- 
laws and lists of its officers, commit- 
tees and members. Copies of the 
pamphlet may be had from Alfred D. 
Flinn, chairman, or William Spraragen, 
secretary, 29 West Thirty-ninth Street, 
New York. 

“Service” the Unique Name of Kansas 
Town.—“Service” is the name of the 
newest town in Kansas—a town which 
will be built by the Kansas Gas & 
Electric Company adjacent to the power 
house it plans to construct east of 
Parsons on the bank of the Neosho 
River. Not only does Kansas contain 


no other town by that name, but there 
is no such post office in the entire 
United States. Work already has been 
started on the steel-tower transmission 
line between El Dorado and the site of 
the new plant. 


Radio Saves the Day and Moves 
Trains.—Saturday, Nov. 4, found north- 
ern Colorado and a zone about 60 miles 
wide in every direction from Cheyenne, 
Wyo., in the throes of the season’s 
first blizzard. Several hundred tele- 


graph poles were blown down, and 
wires were broken in thousands of 
places. The railroad company at 


Cheyenne lost track of several trains 
and appealed to the Cheyenne radio 
mail service, for help. The trains were 
quickly located by wireless and normal 
service restored. 


Newspaper Radio Service Grows.— 
For the first time in history, radio 
telegraphy was utilized this month to 
transmit a full press association news 
report across the continent. Owing to 
severe sleet, snow and wind storms in 
the Rocky Mountain region and the 
crippled service on land lines, the Inter- 
national News Service transmitted a 
full election service from New York to 
San Francisco by wireless through the 
co-operation of the Radio Corporation 
of America. The service was reported 
to be as fast as that obtained over land 
lines under ordinary conditions. 


Detroit Edison Stock Holders Approve 
Fifteen-Million-Dollar Issue. — More 
than 73 per cent of the stockholders of 
the Detroit Edison Company voted at a 
special meeting in favor of an issue of 
$15,000,000 of 6 per cent ten-year con- 
vertible debenture bonds. Following the 
meeting, directors offered to the stock- 
holders rights to subscribe to the 
debenture bonds equal to 20 per cent 
of their holdings of record on Nov. 20, 
1922. The debenture bonds so offered 
will be dated Dec. 15, 1922, and will 
be convertible at par at the option of 
the holders into stock. 


San Francisco to Have New Central- 
Station Office Building —The Pacific 
Gas & Electric Company has announced 
plans for the construction of a seven- 
teen-story office building at Beal and 
Market Streets, San Francisco. The 
building will cost about $1,500,000 and 
will be the third highest office building 
in that city. An auditorium will be pro- 
vided on the ground floor with a seat- 
ing capacity for five hundred people. 
On the top floor social rooms for the 
employees will be provided. The date of 
starting construction has not been set. 


New Power Plant of Counties Gas 
& Electric Nears Completion.—Rapid 
progress is being made on the Bar- 
badoes Island electric power plant of 
the Counties Gas & Electric Company 
of Norristown, Pa., and announcement 
is made that the first unit will probably 
go into operation in January. This 
unit, which will eventually be one of 
five, is rated at 25,000 kva. It will be 
steam-driven with a very. smal! 
augmentation from water power de- 
veloped in the Schuylkill River, which 
is not expected to exceed 750 hp. maxi- 
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mum and will average about 300 hp. 
The station in its ultimate form will be 
one of the largest in Pennsylvania. 

Lafayette Electrifies Its Pumping 
Plant.—The municipal water plant at 
Lafayette, Ind., is to be operated by 
electric power. At the main and 
auxiliary pumping stations steam power 
now is used. The equipment is old 
and it would cost a large sum to re- 
place it. The city has arranged with 
the Northern Indiana Gas & Electric 
Company to provide energy at a low 
rate and new apparatus will be brought 
to operate the pumps. The electrical 
equipment will be so arranged that the 
city can add a generating unit at any 
time, the Mayor asserting that by this 
means the city will be able to generate 
ts own energy for street lighting should 
this prove desirable. 

C., M. & St. P. Considering Electrifica- 
tion of Mississippi Division—According 
to a statement made in an address to 
the Kiwanis Club at Sparta, Wis., by 
A. C. Crandall, commercial and pur- 
chasing agent of the Wisconsin-Minne- 
sota Light & Power Company, negotia- 
tions have been opened between that 
company and the Chicago, Milwaukee 
& St. Paul Railway Company to pro- 
vide total electrification of the Missis- 
sippi division of the railroad. The Wis- 
consin-Minnesota company has available 
at present to meet such a demand, Mr. 
Crandall said, 60,000 hp. from its five- 
million-dollar Wissota water-power 
plant. 

Los Angeles Moves to Take Over 
Private System.—Steps have been taken 
by the city of Los Angeles to institute 
condemnation proceedings for the pur- 
pose of taking over the generating 
plant and distribution system of the 
Los Angeles Gas & Electric Corpora- 
tion. This action follows failure of the 
city and the company to agree upon a 
basis of sale. The private utility’s 
system is said to be worth between six 
and seven million dollars. It consists of 
a generating plant of approximately 
70,000 hp., five substations and a dis- 
tribution system covering the main 
body of the city and supplying between 
25 to 30 per cent of the electricity used 
in Los Angeles. Engineers for the city 
estimate that the acquisition of the 
private system will add to the revenue 
of the city nearly $1,000,000 a year. 

To Bring Government and Commer- 
cial Specifications Into Harmony.—An 
important step toward the elimination 
of the differences between specifications 
for government purchases and the usual 
specification practice of commercial 
suppliers, differences responsible for 
the saying common in commercial cir- 
cles that it costs 10 per cent more to 
do business with the government than 
with other customers, has been taken 
through the appointment by the Amer- 
ican Engineering Standards Committee 
of a standing committee on co-operation 
with the Federal Specifications Boara. 
Work carried out under the general 
direction of this committee will give 
industry, it is believed, a better oppor- 
tunity to participate in the development 
f specifications for government pur- 
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chases. It will at the same time bring 
to the government, to a greater degree 
than has heretofore been possible, the 
talent of the two hundred industrial 
organizations co-operating in the work 
of the American Engineering Stand- 
ards Committee. 

Build 130 Miles of Transmission Line 
in Six Months.—A few days prior to the 
opening of -the California-Oregon Power 
Company’s Copco plant the new 130- 
mile transmission line between Spring- 
field, Ore., and the company’s Prospect 
plant, built in the record time of six 
months, was placed in operation. This 
added a northern extension of nearly 
200 miles to the interconnected trans- 
mission system of the West, already the 
greatest in the world. This intercon- 
nected system now extends a distance 
of more than 1,300 miles from the Mex- 
ican border on the south to Albany, 
Ore., on the north. The line is de- 
signed for 110,000-volt operation and 
was constructed to deliver power from 
the system of the California-Oregon 
Power Company to that of the Moun- 
tain States Power Company, which 
serves the towns in the upper Wil- 
lamette Valley in Oregon. 

Another Remarkable Photograph.— 
The peculiarity of this picture, taken 
by Lawrence B. Philpot, an electrical 





engineer of Vancouver, British Colum- 
bia, will be seen to be that the lightning 
flash is apparently made up of a mul- 
tiplicity of small discharges, giving the 
appearance of a dotted line. The photo- 
graph was taken with a stereoscopic 
camera, and there is no doubt that the 
picture is a true one of an electrical 
discharge. 

United States Supreme Court Will 
Review Southern Power Case.—The Su- 
preme Court of the United States has 
granted a writ of certiorari by which 
the Southern Power Company may ap- 
peal from the decisions in suits brought 
against it by the North Carolina Pub- 
lic Service Company and the cities of 
Greensboro and High Point, N. C. The 
cities and the public service company, 
which resells electrical energy furnished 
it by the Southern Power Company, 
sued the latter company to compel it 
to continue supplying electrical energy 
under expired contracts. A question of 
jurisdiction arose between the state and 
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federal courts, but the latter finally 
assumed jurisdiction. The lower court 
held that the power company could not 
be compelled to continue the sale of 
energy for general distribution, espe- 
cially for domestic use, but that it 
should continue to supply motive power 
for the street railways of Greensboro 
and High Point. 


Associations and 


Societies 





Wisconsin State Contractors.—The 
annual convention of the Wisconsin 
State Association of Electragists will 
be held at the Hotel Pfister, Milwaukee, 
on Jan. 24, 25 and 26, 1923. 


American Physical Society.—The one 
hundred and seventeenth regular meet- 
ing of the American Physical Society 
will be held in Chicago on Saturday, 
Dec, 2. There will be sessions also on 
Dec. 1 if the length of the program re- 
quires it. The annual meeting of the 
society will be held at Boston on Dec. 
26-30 and subsequent meetings at New 
York on Feb. 24, 1923, and at Wash- 
ington on April 21. 


Utility Accountants Hold Conference 
at Eau Claire.—Electric and other 
utility companies of Wisconsin sent the 
heads of their accounting and auditing 
departments to the first conference of 
the accounting section of the Wisconsin 
Utilities Association, held on Nov. 22 
and 23 at Eau Claire for the purpose 
of discussing the new classification of 
accounts prescribed by the Railroad 
Commission and other accounting prob- 
lems. George C. Mathews, chief sta- 
tistician of the Wisconsin Railroad 
Commission, was announced as the prin- 
cipal speaker. 


Coming Meetings of Electrical and 
Other Technical Societies 
A complete directory of electrical associa- 
tions is published in the Electrical World in 

the first issue of each volume. See July 1 

issue for latest list. 

American Physical Society—Chicago, Dec 
1 and 2. D. C. Miller, Case School of 
Applied Science, Cleveland. 

American Society of Mechanical Engineers 
—New York, Dec. 4-8. 

Electrical Supply Jobbers’ Association, Pa- 
cific Coast Division—Coronado, Cal., Dec 
7-9. A. H. Elliot, 502 Flatiron Bldg.., 
San Francisco. 

New York Electrical Credit 
New York, Dec. 14. 
34th St., New York, 

National Council Lighting Fixture Manu- 
facturers—Cleveland, Jan, 15-20. C. H 
Hofrichter, 231 Gordon Square Bldg., 
Cleveland. 

Lighting Fixture Dealers’ Society of 
ica—Cleveland, Jan. 15-20. J. L. 
Electrical League, Hotel Statler, 
land. 

Western Association of Electrical Inspectors 
—Chicago, Jan. 23-25. W. S. Boyd, 175 
W. Jackson Blvd., Chicago. 

Wisconsin State Association of Electragists 
—Milwaukee, Jan. 24-26. 

Asscciation Municipal Electrical Utilities of 
Ontario—Toronto, Jan. 25-26. S. R. A. 
Clement, 190 University Ave., Toronto. 

American Institute of Electrical Engineers 
—New York, Feb. 14-16. F. L. Hutchin- 
son, 33 West 39th St., New York. 

National Electric Light Association—New 
York, June 4-8. M. H. Aylesworth, 29 
West 39th St., New York. 


Association— 
W. J. Kreger, 47 W. 


Amer- 
Wolf, 
Cleve- 
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Commission 


Rulings 





Arbitrary Discontinuance of Service 
Forbidden.—By ordering the San Diego 
Electric Railway Company to restore 
service on Adams Avenue, in the city 
of San Diego, the California Railroad 
Commission has ruled that no utility 
can arbitrarily discontinue its service 
and withdraw property’ voluntarily 
dedicated to public use. A dispute had 
arisen between the company and the 
city over the tearing up of about three- 
guarters of a mile of single track. 

No Return Allowed on Property 
Donated by Patrons.—No return should 
be allowed an electric utility on the 
value of property contributed by its 
consumers when no interest is paid to 
the consumers for such use, according 
to a decision of the Wisconsin Railroad 
Commission in a case affecting the Rio 
Electric Company. The return was 
computed upon the company’s equity 
only, but since it was the obligation of 
the company to maintain and replace 
all the physical property when worn out 
the entire value was used as the base 
on which to compute allowances for 
retirement expense and for taxes. 


Underground Service Not Required 
in Residential District—In view of the 
lower cost of overhead service in a 
residential district in the Charlestown 
section of Boston, the Massachusetts 
Department of Public Utilities has re- 
fused to grant the petition of Smith vs. 
Charlestown Gas & Eleciric Company 
for underground service in the Bunker 
Hill district. The company was willing 
to supply overhead service, but the 
petitioner objected to the installation 
of poles and outside wires, on the 
ground of appearance. There are few 
if any underground conduits in the dis- 
trict, and the commission declared its 
belief that the residents of the region 
affected would rather obtain service by 
overhead lines at less cost than pay 
more for underground runs. 


Commission’s Power to Raise Rate 
Above Franchise Limitation.—In ap- 
proving a service-at-cost contract en- 
tered into by the Rochester street rail- 
way with the municipality, the New 
York Public Service Commission said, 
in answer to an cbjection raised that it 
could not permit the fare to be raised 
above the limitations imposed by the 
company’s franchise: “This raises a 
question of law which must be sub- 
mitted to the proper tribunal for de- 
termination. . The amendment 
to the Public Service Commissions law 
expressly gives the commission power 
to approve a service-at-cost contract 
as defined by the act, or any agreement 
purporting to be such a contract. It 
may, however, be fit and proper for this 
commission to state that it knows of 
no rule of law which forbids parties to 
a contract, even though one be a munic- 
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ipal corporation, from modifying by 
mutual consent the terms of their con- 
tract. The amendment of 1921 
empowered the commission to determine 
just and reasonable rates, notwith- 
standing that a higher or lower rate 
had been theretofore prescribed by 
statute, grant, franchise or other agree- 
ment.” 

Municipality Must Not Ask for One 
Certificate Covering Two Separate En- 
terprises.—-The municipality of Crook, 
Col., having asked for a joint certificate 
of convenience and necessity covering 
extensions to both its electric and its 
waterworks plant, the Colorado Public 
Utilities Commission refused the appli- 
cation, pointing out that neither should 
an electric utility be financed from 
waterworks funds nor a water utility 
from electric department funds. Ap- 
plication, it insisted, must be made 
separately. 

Capitalizing a Deficit—A sum rep- 
resenting a capitalized deficiency in 
earning an amount necessary to repre- 
sent the accrued depreciation figured 
upon the property of a street-railway 
company was allowed by the New York 
Public Service Commission against the 
protest of the municipality concerned 
in a case affecting the New York State 
Railways. The commission held that 
the decision of the United States Su- 
preme Court in Galveston Electric Com- 
pany vs. Galveston did not apply and 
said that it could not undertake to re- 
duce the rate base by the capitalized 
sum involved, in the face of conflicting 
interpretations of the law, until the en- 
tire valuation had been reconsidered. 


Approval of Security Issues Withheld 
on Ground that They Would Mean Dis- 
proportion Between Bonds and Stock.— 
The New Jersey Board of Public Utility 
Commissioners has withheld approval 
of proposed security issues by the Com- 
monwealth Electric Company of Sum- 
mit, the Commonwealth Water Com- 
pany and the Lakewood & Coast Elec- 
tric Company on the ground that such 
issues would make the total par value 
of outstanding bonds equal approxi- 
mately 80 per cent of the securities 
outstanding, the stock representing 
only 20 per cent. The board ruled that 
it would give consideration to applica- 
tions representing 70 per cent of the 
value of the property and stock to the 
amount of 30 per cent. 

Would-Be Customers Cannot Be 
Forced to Buy Stock as a Condition of 
Service—The Board of Railroad Com- 
missioners of South Dakota has for- 
bidden the White River Telephone Com- 
pany to make the purchase of stock a 
condition precedent to furnishing serv- 
ice. In this connection the commission 
said: “The reason for the company’s 
position is perfectly obvious, and it is 
easily understood, where a number of 
farmers band themselves together for 
the purpose of securing telephone serv- 
ice and where they by their own efforts 
alone have built a telephone system, 
that they should desire each and every 
subscriber for service thereon to invest 
a sum equal to that invested by them 
individually. While we appreciate fully 
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the attitude of the company in this re- 
gard and realize that in many cases it 
is desirable and in the interest of all 
concerned that the intending subscriber, 
if he is in a position to do so, purchase 
stock in the company, such purchase, 
however, must be voluntary.” 


Recent Court 


Decisions 








No Appeal to Supreme Court Per- 
mitted Where Commission Grants 
Permit for Dam.—In Royal Glen Land 
& Lumber Company vs. Public Service 
Commission of West Virginia it was 
attempted, because of alleged errors in 
the award, to force the suspension of a 
commission order awarding a permit to 
the Community Power Company to con- 
struct a dam across the south branch of 
the Potomac River for hydro-electric 
purposes. The Supreme Court of 
Appeals of the state disavowed jurisdic- 
tion, declaring that under the statutes 
of West Virginia no direct appeal to it 
could lie. (113 S. E. 749.)* 


Highest Court Decrees that Changes 
of Rates Must Be Based on Findings of 
Injustice or Discrimination.—Orders of 
the Kansas Public Utilities Commission 
changing rates to be charged for serv- 
ice must be predicated upon findings of 
fact that rates are unjust or discrimina- 
tory, according to a decision of the 
United States Supreme Court rendered 
Nov. 13. The decision enjoins sur- 
charges granted by the Kansas com- 
mission to the Kansas Gas & Electric 
Company in 1918. The suit was insti- 
tuted by the Wichita Railway & Light 
Company, which won in the District 
Court, lost in the Court of Appeals and 
has finally won in the Supreme Court. 
The Wichita company in 1910 entered 
into a contract for electricity with the 
Kansas company, to run until 1930. In 
December, 1916, the Kansas company 
filed a lower schedule of rates for its 
general business and put them into 
effect in 1917. Later it filed a petition 
claiming heavy loss owing to increased 
expenses and asked that further en- 
forcement of its lowered schedule be 
stopped and that a graduated surcharge 
be imposed for consumption in excess 
of 100 kw.-hr. per month. The com- 
mission made changes in the proposed 
surcharge schedule and granted the new 
rates. The Wichita company filed suit 
for an injunction, charging that it was 
the heaviest single purchaser of elec- 
trical energy from the Kansas com- 
pany and that the surcharge reached it 
alone in its highest form. The deci- 
sion of the Supreme Court declares that 
the Wichita company was deprived of 
just redress when the commission acted 
without going fully into the facts and 
establishing that the existing rates 
were of an inequitable character. 





*The left-hand numbers refer to the volume 
and the right-hand numbers to the page of 
the National Reporter System. 
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Engaged in all Branches of the Electrical Industry 
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D. N. Lewis President Railroad 


and Utilities Commissioners 


It is a rare thing in America for a 
man to train for public office, filling 
subordinate posts with ability and de- 
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votion, and finally reach a position of 
responsibility and honor. Too often 
men appointed or elected to political 
office owe their success to other accom- 
plishments. Not so, however, in the 
case of Dwight N. Lewis, a member of 
the Iowa Board of Railroad Commis- 
sioners, who has just been elected 
president of the National Association 
of Railroad and Utilities Commis- 
sioners. For twenty-five years he has 
been connected in one form or another 
with the Iowa commission. A lawyer 
by profession, he entered the employ 
of the commission twenty-five years 
ago, when he was the whole office force 
in charge of its accounting, secretarial 
work, rate work and reporting. He 
went into training as a commissioner 
right then and gradually advanced to 
be secretary and later counsel for the 
commission, holding the latter position 
for six years. He was then appointed 
a member of the body to fill out an un- 
expired term and was elected in 1918 
for a four-year term. He has just been 
re-elected for another four-year term 
by one of the largest Republican ma- 
jorities in Iowa, 200,000. 

Mr. Lewis is noted for his thorough 
and consistent work as commissioner. 
The chairman of the commission, 
Charles Webster, says they think so 
much of Lewis because he does all the 
work. Not only does he stand high in 
the estimation of Iowans, but also in 
the estimation of every public service 
commissioner in the United States. 
For twenty-three years he has been a 
member of the national association, 
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and he has done an immense amount of 
committee work and all the other 
things which go to make association 
activities useful. The election of Mr. 
Lewis at Detroit to the presidency of 
the association for the ensuing year 
was one of the most popular selections 
which that association has made. 

Mr. Lewis is a native Iowan and was 
graduated from the Drake University 
Law School at Des Moines. He has 
high ideals as to the duties of public 
service commissioners in the regulation 
of public utilities for the adequate 
service of the public. 

siacenilinslliin 


C. G. Schluederberg to Study 
Business Conditions in Orient 


Carl G. Schluederberg, assistant to 
the managers of the supply and mer- 
chandising departments of the West- 
inghouse Electric & Manufacturing 
Company and special representative of 
that company in foreign countries, left 
recently for a four months’ trip in the 
Orient to study business conditions. 
Mr. Schluederberg will visit Japan, 
the Philippines and China to make a 
sales survey, investigating especially 
the possibilities of expansion of the 
market for household appliances. Not 
long ago he spent three months in 
South America investigating electrical 
merchandising conditions there. 


—_—_>—_—_. 


Westerners Traveling East 

Quite a number of executives from 
the Pacific Coast are at present in the 
East and others will shortly be en 
route. J. B. Miller and R. H. Ballard, 
president and vice-president and gen- 
eral manager respectively of the South- 
ern California Edison Company of Los 
Angeles, and Mortimer Fleishhacker 
of the Great Western Power Company 
are at present in New York. Others 
who expect to be in New York in a 
week or so are W. E. Creed, president 
of the Pacific Gas & Electric Company 
of San Francisco, and F. T. Griffith, 
president of the Portland (Ore.) Rail- 
way & Light Company. Most of these 
will stay over for important meetings 
at N. E. L. A. headquarters early in 
December. 

sctinniahiagiebete 

E. W. Rice, Jr., honorary chairman 
of the board of directors, and Dr. W. R. 
Whitney, director of the research 
jaboratory, of the General Electric 
Company, sailed yesterday on an ex- 
tended European trip, during which 
they will visit various universities and 
industries in England, France, Italy, 
Switzerland, Germany, Denmark and 
other lands. Their first stop will be 
made in England, where they will re- 
main for some time, visiting universities 
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to get in touch with men doing research 


work and also inspecting research 
laboratories in various industries. They 
also expect to find much of interest 
in Denmark. They will be gone four 
or five months. 


————_p>——_—. 
General Harbord to Head Radio 
Corporation 


Major General John G. Harbord, 
Deputy Chief of Staff and one of the 
distinguished officers of the United 
States Army, will retire on Dec. 29 to 
become president of the Radio Corpora 


J. G. HARBORD 





tion of America, succeeding Edward J. 
Nally, who has resigned the presidency 
to become the corporation’s managing 
director of international relations, with 
headquarters in Paris. Army circles 
and official Washington in general say 
the corporation could not have obtained 
a more fitting man for its_ head. 
Equipped with a college education, Gen- 
eral Harbord enlisted as a private in 
the army at twenty-three years of age 
and has reached his present position 
through sheer merit. He is a former 
Rough Rider, a veteran of war in Cuba 
and the Philippines, was chief of staff 
under General Pershing in France and 
later in command of the marines at 
Chateau Thierry. He was made a 
major-general, and in 1918 he com- 
manded the service of supply responsi- 
ble for all the supplies of the A. E. F. 
In May, 1919, he was reappointed chief 
of staff, and he served as such until 
sent by President Wilson to the Near 
East as chief of the military mission to 
Armenia. He has been deputy chief of 
staff since June, 1921. General Harbord 
will leave Washington about Dec. 15 
and will take charge of his new duties 
with the Radio Corporation on Jan. 1. 
The post to which he has been elected 
is regarded as of vital importance to 
the government as well as to the public 
since the Radio OCorporaticn was 
formed at the suggestion of representa- 
tives of the United States Navy in 
order that worldwide wireless com- 
munication, free from foreign domina- 
tion, might be built up under American 
ownership and control. 
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R. A. Lundquist Returns from 
Europe 


After an absence of over three 
months, during which time he visited 
the Scandinavian countries, Germany 
and Great Britain, R. A. Lundquist, 
chief of the electrical equipment divi- 
sion of the Bureau of Foreign and Do- 
mestic Commerce, will return to his 
work in Washington in the near fu- 
ture. Mr. Lundquist has made a care- 
ful study of the market conditions for 
electrical goods in Sweden and Great 
Britain and will have interesting news 
for the American electrical industry 
regarding these countries. His investi- 
gations in Germany were directed more 
with regard to the competition which 
the German exporters are offering in 
foreign markets. 


—_>—_—_ 


Henry Schade, who for a number of 
years has been manager of the electric 
store for the Portland Railway, Light 
& Power Company, has been made 
manager of the investment department. 


George McClellan, for two years 
manager of the Southern Wisconsin 
Electric Company at Walworth, Wis., 
has been made assistant general super- 
intendent of the company with head- 
quarters at Lake Geneva. Elmer 
Ravin of Delavan, Wis., who has been 
with the company for four years, is the 
new manager at Walworth. 

R. L. Beers has recently been ap- 
pointed chief engineer of the Detroit 
Stoker Company, Detroit. Four years 
ago Mr. Beers was appointed testing 
engineer of the Underfeed Stoker Com- 
pany of America and was later pro- 
moted to the position of assistant chief 
engineer. In his new position he will 
be in direct charge of the design and 
application of the Detroit Stoker Com- 
pany’s. single-retort and  wmultiple- 
retort underfeed stokers. 


James G. Hogan, sales manager of 
the Empire District Electric Company 
in Joplin, Mo., has been promoted and 
transferred to the position of power 
engineer for the Ohio Public Service 
Company in Cleveland. The plant of 
which he will have charge serves Cleve- 
land, Massillon, Mansfield, Lorain, 
Elyria, Alliance, Ashland, Orrville and 
other places in that state. Mr. Hogan 
will take up his new duties this month. 
He has been with the Empire company 
at Joplin five years. 

Theodore Randolph Norris, who has 
been in charge of the engineering de- 
partment of the Monongahela Power 
& Railway Company at Clarksburg, 
W. Va., for five years, has been pro- 
moted to the position of superintendent 
of the company’s properties in the 
Clarksburg district. Mr. Norris will be 
in charge of railways, succeeding J. I. 
Beals, general superintendent, who has 
been transferred to the Fairmont office. 
A native of South Carolina, Mr. Norris 
spent his early days in that state. Later 
be became associated with a railroad 
at Erwin, Tenn. He *s considered one 
of the best engineers in the country, 


and in connection with his engineering 
work he has had considerable experience 
in general railway and traction com- 
pany operation. 


—— 


F. J. McEniry Appointed Repre- 
sentative of Electrical League 


Frank J. McEniry, vice-president of 
the Denver Press Club and for several 
years a staff member of the Rocky 
Mountain News in Denver, has been ap- 
pointed field representative of the Den- 
ver Electrical Co-operative League. He 





will assist S. W. Bishop, executive man- 
ager of the league, in an intensive cam- 
paign for closer co-operation between 
the public and the central station, job- 
bers, contractor-dealers and manufac- 
turers. Mr. McEniry is a graduate of 
the University of Denver and has a 


large acquaintance in Denver and 
throughout the state. 
—_——_—_—_—_——. 


R. C. Lightcap, chief clerk in the 
treasury department, was elected an 
additional assistant treasurer of the 
West Penn Power Company and West 
Penn Railways. Company last month. 
Mr. Lightcap became associated with 
the West Penn system in 1907, when 
he entered the accounting department. 
Two years later he was transferred to 
the department handling irrigation proj- 
ects, which was segregated from the 
West Penn companies in 1913. In 1916 
Mr. Lightcap re-entered the service of 
the West Penn as chief clerk in the 
accounting department, a position he 
held for two years. In 1918 he became 
a clerk in the treasury department and 
was made chief clerk a year later. 


Sidney W. Farnsworth has been ap- 
pointed to the recently created position 
of chief engineer of the United States 
Post Office Department. Mr. Farns- 
worth was graduated from Worcester 
Polytechnic Institute in 1906 and be- 
came associated with the Underwriters’ 
Laboratories, Chicago, in 1909. He left 
the laboratories to ally himself with 
the Westinghouse Electric & Manu- 


facturing Company at East Pittsburgh, 
Pa., where he remained until 1917 
directing a portion of the company’s 
high-voltage development work. Mr. 
Farnsworth, together with C. L. Fortes- 
cue, developed the use of the sphere 
spark gap as a standard of measure- 
ment for high voltage, and that method 
was adopted as an A.LE.E. standard. 
replacing the needle-gap standard 
which had been used for many years. 
In 1919 he became assistant plant man- 
ager at the Evanston (Ill.) plant of 
the Steel & Tube Company of America 
and eighteen months later was trans- 
ferred to the operating vice-president’s 
office. In his new position at the Post 
Office Department Mr. Farnsworth will 
have general supervision over mechan- 
ical equipment and labor-saving devices 
in all branches of the service. 


W. S. Hill, who has been electrical 
engineer for the Missouri Water & 
Power Company, with offices in Leba- 
non, Mo., has been selected as the gen- 
eral superintendent of the Grays Har- 
bor Railway & Light Company-at Aber- 
deen, Wash., and has departed for that 
city to enter upon his duties. Mr. Hill 
was formerly superintendent of the 
Springfield (Mo.) Gas & Electric Com- 
pany and was connected with the 
Springfield utility for five years in that 
capacity and as manager of the com- 
mercial department. He went from 
Springfield to Stuttgart, Ark., where he 
was adopted as an A. I. E. E. standard, 
& Power Company for two years. He 
had been in Lebanon since last June. 





John Herget, treasurer of the Cen- 
tury Electric Company, St. Louis, died 


Nov. 14 of pneumonia. Mr. Herget had 
been connected with the company con- 
tinuously since he joined it in 1904 as 
treasurer and had taken an active part 
in its growth. He was born in Ham- 
burg, Germany, and was seventy-seven 
years of age. 


J. C. Kirkpatrick, president of the 
National Pole & Tie Company, died at 
Escanaba, Mich., on Nov. 17 after an 
illness of four months. Mr. Kirkpatrick 
was born in Pittsburgh in 1863 and 
at the age of fourteen went to Escanaba 
with his father, who was then president 
of the Pittsburgh-Lake Superior Coal & 
Iron Company. It was while clearing 
timber lands for this company that Mr. 
Kirkpatrick first became associated 
with the pole industry, a business which 
he made his life work and in which he 
became widely known. He had been 
president of the National Pole & Tie 
Company for more than twenty-five 
years and at the time of his death was 
president of the Escanaba National 
Bank and the Escanaba Veneer Com- 
pany. Mr. Kirkpatrick was a graduate 
of Lake Forest University and a mem- 
ber of the Union League and. Chicago 
Athletic clubs, Chicago. 











Manufacturing and Markeis 


Devoted to the Discussion of Business and Economic 
Problems of the Producer and Distributor, with Market Reports, Trade 
Activities, Foreign and Construction News 


Linking Up Production and Consumption’ 


How Commodities Should Be Distributed Depends Upon the Nature 
of the Goods—Only Knowledge of Cost Can Lead to a Proper 
Determination of the Right Way 
By O. D. STREET 


General Manager of Distribution, Western Electric Company 


ISTRIBUTION is too often 

thought of, not only by the pub- 
lic at large but sometimes by the 
distributors and producers as well, 
as being a standardized method 
available for use in the process of 
transferring commodities from the 
factory to the consumer. As a mat- 
ter of fact, there is no such thing 
as a standard plan by means of 
which commodities may be distrib- 
uted most economically. Instead of 
there being one right way of market- 
ing, there are many right ways. 
What the right way is for any pro- 
ducer can and must be determined 
by the producer—not by chance, not 
by rule of thumb, but as the result 
of a comprehensive, intelligent anal- 
ysis of his own problems and 
products. 

Such an analysis may not prove 
that it is wise for a given manufac- 
turer to sell all his products direct 
to the consumer, nor will it of neces- 
sity prove that he should work 
through wholesalers in marketing all 
his lines. Instead, it may prove that, 
for a manufacturer who is not mak- 
ing just one thing but many things, 
the best plan would to be work di- 
rectly with the consumer on one or 
more of his commodities, to go direct 
to retailers on others of his com- 
modities, and to work exclusively 
through wholesalers on still another 
group of his commodities. If the 
analysis is made as carefully as pres- 
ent-day intelligence permits it to be 
made, the one best way for market- 
ing each product of each manufac- 
turer should be determined rightly 
nine times out of ten. 


Four CONTROLLING FACTORS 


I have heard it said that about 
80 per cent of our merchandise is 





*A paper read before the National Con- 
ference of Business Paper Editors, New 
York City, Oct. 11 and 12, 1922. 
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sold by the makers to wholesalers, 
who in turn supply the retailers. A 
smaller percentage is sold direct by 
the makers to the retailers, and a 
still smaller percentage is sold direct 
by the makers to the consumers. All 
these methods are good and will con- 
tinue to be employed. Which method 
to use is the problem each producer 
must decide for himself, and the 
problem will be solved first by those 
concerns which possess a type of 
management wherein is to be found 
the searching mind and wherein lies 
the will to find the correct answer. 

Among the more controlling fac- 
tors which must be considered by 
each producer| who would get the 
right answer are these: 

I. The Nature of the Product.— 
A large steam engine should be sold 
direct to the user, whereas hair- 
pins, to be marketed economically, 
must be sold to wholesalers and pos- 
sibly to large retailers. 

Il. The Number of Customers 
Served.—A few users, even though 
these may be widely scattered, can 
usually be served best by dealing 
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directly with the factory, provided 
the money value in each sale is large. 
A great many customers scattered ail 
over the country can, as a rule, be 
served best through jobbers, partic- 
ularly if the value of each sale is 
relatively small. 

III. The Aptitude of the Manage- 
ment.—Some executive families are 
experts at production but ought 
never to try distribution. The two 
require quite different commercial 
characteristics, and management 
should know its weaknesses as well 
as its strength. 

IV. The Financial Resources. — 
Where capital is limited, it is often 
preferable to use all that is avail- 
able in production rather than to 
skimp on plant, tools and other in- 
struments of economical productions 
in order to carry the capital obliga- 
tions involved in distribution. 

At the present time too many con- 
cerns are selling their own products 
direct which would be better off if 
they worked with jobbers. There are 
also too many of another class which 
would be better off if they cut out 
the jobber and dealt direct with the 
retailers and consumers. By the 
same token, there are jobbers who 
would be better off if they would 
limit themselves to those items which 
they can handle better and more 
cheaply than the factory and not try 
to be all things to all men. 

Cost KNOWLEDGE NEEDED 

The reason why so many uneco- 
nomical methods of distributing are 
employed today is because so little 
is known, even by the most expert, 
of what it costs to sell and distrib- 
ute merchandise. The monthly or 
annual costs of distributing all the 
products of a mill, or all the lines of 
a jobber, are known, but while these 
figures tell us how much money is 
made or lost on the entire business, 
they do not tell us how this money 
is made or lost. How antiquated is 
such a condition in production activ- 
ities! Methods are available today, 
as a result of the development of the 
accounting art, which will show us 
almost exactly what it costs to manu- 
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facture each item and each part in 
an item, but there is scarcely a con- 
cern in the country which knows 
what it costs to sell any one of its 
articles, unless it makes only one 
article, nor a concern which knows 
what it costs to sell to any one of 
its customers. A knowledge of what 
it costs us to sell each article we 
make and what it costs us to do busi- 
ness with each customer we serve 
is a prerequisite for determining 
whether we can distribute these 
articles and serve these customers 
cheaper and better than we can hire 
the work done for us. The facts 
must be determined by the producer 
—by each producer for himself—as 
he alone can get at the facts. 

The very first thing, then, which 
is needed is the development of a 
cost-finding system which will give 
to each manufacturer a statement as 
to what it costs him to distribute 
each individual article he manufac- 
tures and what it costs him to serve 
each customer he sells to. Our shop 
cost systems have been highly de- 
veloped, but little or nothing has as 
yet been done by accountants in any 
line of industry toward the develop- 
ment of a cost-finding system which 
will give to management even an ap- 
proximate conception of what ex- 
pense is involved in the sale and 
distribution of its individual com- 
modities or of what it costs to sell to 
its individual customers. 

I venture the prediction that a 
study of this sort will prove to many 
executives that many commodities 
which they have thought were highly 
profitable are, at least under the 
methods of distribution now em- 
ployed, money losers rather than 
money makers. It may well be that 
even after that knowledge is secured 
management will still feel that it 
must continue to sell these articles 
because they are necessary to com- 
plete the line. However, the chances 
are that the method of selling these 
things will be changed, or else less 
money will be spent in attempting to 
sell them. Having an item to offer 
to one’s trade in order to complete 
one’s line is one thing; making that 
item a leader through ignorance of 
costs is another thing. 

Business is far from being a pure 
science. It is a science, nevertheless, 
but the trouble with business men 
is that they have confined their 
scientific research largely to the field 
of production and have applied little 
or none of it to the problems of dis- 
tribution. As an inevitable result, 
the superior skill which has been 


applied to production problems has 
caused production efficiency to get 
far ahead of distribution. The pro- 
duction skill which industry has de- 
veloped has gone out and started 
competing factories until today we 
find ourselves confronted with a situ- 
ation where the capacity to produce, 
and to produce skillfully, in most 
industries vastly exceeds the coun- 
try’s capacity to absorb—at least to 
absorb at the prices now quoted to 
the consumer. 


OVERBUILT CAPACITY 


The new competing factories turn 
out no more if as many units as 
did the original factories. Hence, 
as a rule, they do not produce at a 
lower cost; in fact, too often the 
tendency is to make production costs 
rise, since the new competition, rather 
than dispose of its products by creat- 
ing new markets, usually cuts into the 
business held by the older factories. 
New producers, in order to market 
their products, often appoint a sepa- 
rate group of wholesalers and deal- 
ers, and these in turn cut into the 
business done by the old established 
distributors. At first competition— 
one maker with his distributors 
fighting to hold their business, an- 
other group fighting to get this busi- 
ness away from them—may and 
often does tend to reduce the price 
to the public. Soon, however, the 
heat of contest cools. Each organ- 
ization decides to add the increased 
overhead cost incident to a lower 
volume of sales into its selling price, 
and thus it is passed along to the 
public. As time passes still more 
producers enter the field to share 
the new business and divide the old, 
and these in turn create new dis- 
tributors whose competition tends 
still further to complicate the situ- 
ation and add to the ultimate cost of 
the product. 

Producing and production capacity, 
distribution and distribution facil- 
ities, have all multiplied during the 
last ten years, and now in spite of 
the reduced demand, all are trying to 
make a living, and nearly all are 
finding the going pretty slow. All 
cannot survive, and it is not to the 
interest of the public at large that 
all should survive. 

This situation we are in would 
indicate that, for the good of the 
public at large, too much competi- 
tion may well be as bad as too much 
monopoly; for it is a recognized 
fact that mass production, up to a 
certain point at least, is required in 
order to effect low production costs. 


Too much distribution—that is, too 
many middlemen—is just as bad, for 
a low volume of sales increases the 
distributing expenses per unit sold 
just the same as, at the factory, a 
small output increases the costs per 
unit produced, and in both of these 
instances there is the natural ten- 
dency to pass the increases on to the 
consumer. 

There are too many commodities, 
which are being produced in too 
many factories and are being dis- 
tributed by too many agencies, for 
the best interest of the public. I 
feel that many of these could be made 
and marketed more economically if 
some advantageous mergers were 
effected or some failures took place. 
This would by no means solve all 
our troubles nor eliminate all the 
waste in merchandising. However, 
it would help considerably, for pro- 
duction is not done at low cost un- 
less the output is reasonably large, 
nor can a jobbing business be con- 
ducted cheaply unless the units of 
sale are relatively large and fre- 
quent. Retailing can be done cheaply 
if the units of sale are small, pro- 
vided enough units are sold. 

We must not forget that we are 
confronted with a changed economic 
condition, and management will do 
well if it falls in line, for that busi- 
ness which falls in line with an 
economic purpose bigger than itself 
has far and away the best chance of 
remaining permanently in business 
and of making steady profits. 





Safe Automatic Control of 
Circuit Fusing 
A Suggestion Concerning One Way to 


Prevent Overloading by Making Each 
Fuse Fit Only Its Own Block 


By J. M. FRIED 
President Mississippi State Association 
Electrical Contractors and Dealers 


LTHOUGH various methods of 
preventing customers from us- 

ing slugs in the place of fuses have 
been considered, the problem of 
controlling fire hazards due to overs 
loading of circuits still exists. The 
mere fact that there does exist in 
any degree the practice of inserting 
various kinds of shorting devices to 
obtain service when the fuses blow 
indicates that this is the weak spot 
in the situation. It is not enough 
just to designate what size of fuse 
shall go with a given size of wire, 
because almost invariably when a 
10-amp. fuse is lacking a 20-amp. 
fuse will be used if that is the only 
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one available, and when no fuse is at 
hand pennies are often inserted. 
Then the customer, without much 
serious thought to the risk he is 
assuming, wonders why trouble fol- 
lows. The fault lies in the fact that 
the electrical industry does not build 
equipment so that an ordinary lay- 
man cannot possibly harm it by neg- 
ligence and wrong fusing. 

There is, however, one way that 
this difficulty can be solved. When 
manufacturers design a fuse and 
block of different dimensions for each 
size of wire, with the block so con- 
structed as to prevent jumping 
across the fuse, then a step will be 
taken toward the settlement of this 
perplexing problem. This construc- 
tion would make possible the use of 
only one size of fuse in any block, 
and this in return would be deter- 
mined by the maximum current 
capacity of the wire itself. With such 
an installation there could be no 
overloading, since the fuse would 
blow before overheating the circuit, 
or before serious damage was done, 
thereby preventing fire. As the 660- 
watt rule now stands, there is always 
the possibility of overloading cir- 
cuits, with all of the attendant fire 
hazards. 

Under the system just recom- 
mended inspection would also be sim- 
plified because wire inspectors would 
not need to look up the connected 
load; for by glancing at the wire 
size and fuse block they would im- 
mediately know whether proper pro- 
tection was furnished. It would also 
be an advantage to small towns hav- 
ing no inspection departments, be- 
cause an installation as completed 
would be sure of passing inspection 
in so far as fusing is concerned. This 
would be especially true should this 
type of construction be required by 
the National Electrical Code, making 
the service-entrance and _ branch- 
circuit protection uniform through- 
out the country. 


DISTRIBUTION NOT SERIOUS 
DRAWBACK 


The problem of distributing this 
type of fuse block once it is manu- 
factured is not so serious as first 
thought might suggest. As an ex- 
ample, the improvement in the instal- 
lation of service entrances has been 
advancing steadily during the past 
years, but there has been nothing 
done toward branch-circuit protec- 
tion or overfusing. Once the protec- 
tion is known to be nearly 100 per 
cent foolproof, it will merely be a 
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matter of time before this type of 
construction will be obligatory. Just 
as the industry now insists upon the 
inclosed safety switch, so it will 
accept a medium for improving the 
safety of its house wiring. The 660- 
watt rule is now receiving attention 
from the rules committee of the na- 
tional association, and while the mat- 
ter is up this problem should be 
solved to the best interests of all 
concerned and no temporary changes 
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or half-way measures should be put 
into effect. 


[Mr. Fried’s suggestion has good 
precedent in the system of fuse control 
which is extensively in use in Germany 
and the amperage of which is indicated 
in both fuses and blocks by a color, so 
that even the illiterate may re-fuse a 
panel by selecting fuse plugs bearing 
color marks corresponding to the color 
on the block. At the same time, wrong 
fusing is prevented mechanically by a 
projecting pin on the plug which can be 
used only in proper block.—EDIToRs. ] 





High-Tension Equipment 
Market Showing Much 
Activity 
Sales of high-tension equipment are 
still brisk in the Western territory. 
One company reports a steady volume 
of high-tension fuses up to 150,000 
volts and lightning arresters up to 
115,000 volts. Australian inquiries are 
also lively. Another company has sold 
22,000-volt equipment to a utility in 
Indiana and a complete substation for 
Garfield Park, Chicago. Orders for 
two 44,000-volt, 1,500-kva. substations 
for the Middle West and one 66,000- 
volt, 3,000-kva. substation for a West- 
ern utility were received by another 

company. 

The sales rate on poles has been 
active and most of this equipment has 
gone to central-station companies 
building line extensions. The freight- 
car shortage is seriously impeding 
rapid deliveries. Stocks are in good 
condition. Prices are firm and un- 
changed. 

Demand for cross-arms parallels that 
for poles and the call is good. Prices 
remain the same with the 3-ft., 34x43- 
in. arm selling for $49.35 per 100 in 
lots of 1,000 f.o.b. Chicago. 


Useful Market Data Being 
Issued by Boston Bank 


The First National Bank of Boston 
is publishing a supplement to the book- 
let which it issued two years ago, enti- 
tled “Markets of the World.” It is 
made up of a series of commercial maps 
and _ statistical data concerning the 





Comparative Prices 


Soft steel bars, perlb..... 

Cold finished shafting, per lb. 

Brass rods, perlb...... 

Solder (half and half), per lb. 

Cotton waste, per lb. ‘ 

Washers, cast iron (}-in.), ver 100 lb. 

Emery, disks, cloth, No. 1, 6-in. diameter, per 
100 . 


Machine oil, pergal.... : 
Belting, leather, medium, off list 
Machine bolts, up to I-in. x 30-in., off list 





Canada and 


United States and 
braces an unusual compilation of useful 


em- 


commercial information conveniently 
presented. While it contains an im- 
mense amount of information of inter- 
est to the student of commercial geog- 
raphy, it has been prepared especially 
for the use of the sales manager in 
determining the market possibilities of 
any given state, province or territory. 
There are detailed figures covering area 
and topography, population, education, 
minerals, timber, fisheries, water power, 


agriculture, industry, transportation, 
finances, principal cities and legal holi- 
days. 


Like the former series, it is in loose- 
leaf form and designed to be inserted in 
the original binder. The supplement is 
being sent to all holders of the first 
edition, and a limited number of copies 
are available for general distribution 
upon application to the service depart- 
ment of the First National Bank of 
Boston. 


Control Hinders Radio Devel- 
opment in Czechoslovakia 


Radio development in Czechoslovakia 
has not yet passed the stage of in- 
fancy, according to dispatches to the 
Department of Commerce from Consul 
Winans at Prague. He states, how- 
ever, that the government has taken 
an active interest in radio development 
and in view of a more extensive and 
popular acceptance of this form of 
communication at home has sent a spe- 
cial commission of experts to study the 
progress made in other’ countries. 
Whether a sending station for radio 
messages will be established in Czecho- 
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slovakia will depend upon the findings 
of this commission. 

Even when finally introduced, how- 
ever, the local industry cannot be ex- 
pected to attain the state of develop- 
ment reached in the United States. It 
is stated by the Ministry of Posts and 
Telegraphs that all messages sent by 
radio will be subject to strict control 
by the government; not every person 
will be permitted to own a receiving or 
sending apparatus. High duty will be 
assessed on radio outfits and supplies 
of foreign make, and each radio set, 
whether of domestic or foreign manu- 
facture, will have to be registered at 
the Ministry of Posts and Telegraphs. 
Many local factories are said to be 
interested in the future of radio teleph- 
ony and to be awaiting a favorable 
moment for producing the necessary re- 
quirements of the industry. 





Prevailing Conditions Affect- 
ing Cost and Volume 


Coal Output Curtailed.—Preliminary 
estimates on coal production for the 
week ended Nov. 11, as revised by later 
reports reflecting the curtailed output 
because of election day and Armistice 
Day, put the total amount of coal raised 
at 11,939,000 net tons. Early returns 
on car loadings at mines for the week 
ended Nov. 18 indicate 13,200,000 net 
tons, comprising 11,100,000 tons of soft 
coal and 2,100,000 tons of anthracite. 


Decrease in Number of Freight Cars 
Loaded.—Loading of revenue freight on 
American railroads during the week 
which ended Nov. 4 totaled 994,827 
cars, according to reports received to- 
day by the American Railway Associa- 
tion from the carriers of the country. 
This was a decrease of 19,653 cars com- 
pared with the week before, due to the 
usual seasonal decline in traffic. But 
even in the face of this reduction this 
was the largest number of cars ever 
loaded during the first part of Novem- 
ber in the history of the railroads of 
this country. 


Bank Clearings Gain Appreciably.— 
The ratio of increase in bank clearings 
over last year’s figures widened appre- 
ciably this week, an aggregate of $6,- 
876,176,000 at twenty cities of the 
United States, as reported in Dun’s 
Review, being 17.1 per cent in excess 
of the total of a year ago. Last week 
the gain over the clearings of the same 
period of 1921 was 9.5 per cent. Com- 
pared with the clearings of two years 
ago, a reduction of 10.9 per cent ap- 
pears this week, but there was a de- 
crease last week of 16.4 per cent. 


Large Increase in Number of Fail- 
_ ures.—Large increases are evident in 

the number of failures reported to R. G. 
Dun & Company from the East, South 
and West of the United States this 
week, while the Pacific section shows a 
marked decrease. As a result the total 
for this six-day week, 431, is much 


larger than the aggregate reported for 


the five-day week preceding, which was 
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387. This week’s total is, however, 
more than 100 less than the 536 re- 
ported for the corresponding week last 
year. Both the number and the pro- 
portion of defaults with liabilities of 
more than $5,000 in each case have in- 
creased this week, there being 249 as 
against 214 last week, and the percent- 
age being 57.7 as against 55.2 last week. 
A year ago similar insolvencies num- 
bered 281 and were 52.4 per cent of the 
total for that week. 


Decrease in Copper Smelting.—The 
Department of Commerce announces 
that reports made to the Bureau of the 
Census show a decrease in the activities 
of the establishments engaged primarily 
in the smelting and refining of copper 
during 1921, as compared with the year 
1919. The total value of products re- 
ported amounted to $234,895,200 in 
1921, and to $651,101,600 in 1919, a de- 
crease of 63.9 per cent. Of the twenty- 
eight establishments reported for 1921, 
eight were located in Arizona; four each 
in Michigan and New Jersey; three in 
Montana; two in Tennessee, and one 
each in Maryland, Nevada, New York, 
Utah, Texas, Virginia and Washington. 





British Electrical Exports 
Continue Decline 


Figures for the September foreign 
trade in electrical goods of Great 
Britain show a total of £524,142 worth 
shipped during that month. This 
shows a decrease of £400,625, as com- 
pared with the previous year, bring- 
ing the nine-month decrease up to 
£5,247,233. 





Electrical Slate Shipments 
25 per Cent Higher 


September shipments of electrical 
slate were 25 per cent higher than those 
in August, according to officials of the 
National Slate Association. Many 
large projects and buildings have 
reached the stage where electrical 
switchoards, panelboards, switch bases, 
etc., must be supplied. 

Slate prices are holding firm. While 
fuel embargoes and car shortage mate- 
rially delayed shipments during Sep- 
tember and October, the acute situation 
is now somewhat relieved. Although 
considerable trouble in getting cars 
sufficient for shipments is still the 
rule, contractors and other slate users, 
appreciating the situation, are antici- 
pating their slate needs and allowing 
more time between placement of their 
orders and the time the slate is re- 
quired. 

September slate sales keep up the 
set by 


pace August, running over 
$750,000, and are 2 per cent above 


1920 and 4 per cent above 1921, ac- 
cording to sixty-one producing com- 
panies reporting to the National Slate 
Association. Thirty of the concerns 
reporting show that September is the 
first month when the cumulative year’s 
total of shipments in 1922 has been 20 
per cent above 1921 and 10 per cent 
above 1920. 
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The Metal Market 


All Available Copper at 13.75 Cents Is 
Absorbed—Pronounced Premium 
Reported for Prompt Lead 


Sales have been very satisfactory 
throughout the week, and all of the 
copper available at 13.75 cents delivered 
has been absorbed. Practically all pro- 
ducers are quoting 13.874 cents. At 
least two producers are now quoting 
14 cents, but are practically out of the 
market, and the quotation is purely a 
nominal one. Consumers report that 
business continues excellent, and many 
of them have booked more business 
into the new year than is usual at this 
period. 

Foreign conditions are unsettled, and 
there seems little hope of a satisfactory 
foreign consumption in the immediate 
future. 

Lead sales have been of about nor- 
mal volume during the week, with reg- 
ular customers of the larger producers 
able to book lead for December shipment 
at 7 cents. For prompt lead there is a 
pronounced premium, and small orders 
for November shipment have been 
booked at from 7.15 cents to 7.25 cents. 
This business represents only a small 
proportion of the total sales, however, 
the average price realized on all sales 
for the next two months being about 
7.05 cents. October production was 
much better than that for the preceding 
month, and there is now an indication 
that increased prices are having an 
effect on increasing the supply of do- 
mestic lead in addition to furthering 
the entrance of Mexican lead into this 
country. 

The zinc market is strong, and the 
present tendency is to continue the ad- 
vance that has occurred during the 
week. Heavier tonnages were sold for 
export than during the previous seven 
days, but generally for forward delivery 
—in some cases as far ahead as next 
March. One or two producers with a 
small supply of prompt zinc have re- 
mained out of the market. The largest 
proportion of business was done for 
future delivery, and spot metal com- 
mands a premium of 5 to 10 points. 
The market has been difficult to quote 
for that reason. Small spot tonnages 
might have been sold each day at prices 
slightly higher than those we indicate. 

The statistics of the American Zinc 
Institute for October show that, al- 
though production increased, consump- 
tion remains above it: Stock on hand 
Oct. 1, 1922, 18,806 tons; production, 
39,940; shipments, 40,703; stock on 
hand Oct. 31, 18,043; reported sold for 
export during October, 1,038 tons. 


NEW YORK METAL MARKET PRICES 
Nov. 16, 1922 Nov. 23, 1922 
Cents per Cents per 
Copper Pound Pound 

Prime Lake....... 13.75 13.87} 

Electrolytic. ...... 14.00 14.00 

Casting.... / 13.45 13.45 
Lead, Am. S. & R. 

a ‘ ; 7.00 7.00 
Antimony..... 6.50 6.50 
Nickel, ingot. ... 36.00 36.00 
Zinc, spot.... Dati 7.25 8.25 
Tin, Straits... 32.20 32.20 
Aluminum, 98 to 99 

per cent... 21.50 21.50 
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Prices When Quoted Are Those Reported at the Opening of Business on Monday 
of This Week for Points West of the Mississippi River and on “ 
Tuesday for All Eastern Points 





OLIDAY business is taking on 

more life in all sections of the 
United States, but some cities report 
shortages of certain stocks of heaters 
and ironers, a few manufacturers blam- 
ing poor transportation conditions for 
the lack of sufficient raw materials. 
Central-station activity in making line 
extensions is taking much high-tension 
equipment. Motors in all sizes are 
moving well. Radio jobbers report 
better sales, saying that much Christ- 
mas business is being carried through 
for parts and head sets. Vacuum 
cleaners are in much demand and 
washers are selling in better volume. 
Owing to the recent mild weather and 
some improvement in the coal situation, 
sales of heaters are not at all spectacu- 
lar at the present, although sales are 
frequent. 





New York 


Lamp Sales Improving—Warm Weather 
Slowing Down Heater Sales—Vac- 
uum Cleaners Active 


Demand for all articles has not in- 
creased materially over conditions of 
one or two weeks ago, although there 
are many expressions throughout the 
trade that the holiday buying will tax 
the present local stocks to the limit. 
Placing of orders at this late period 
and inability to receive certain iron 
and steel products are said to be to 
blame for present conditions. Central- 
station companies are buying in goodly 
amounts for repairing and extending 
their lines in preparation for the winter 
months. 

Lamps.—Sales are improving each 
week, the commercial-purpose lamps 
selling in best volume. Much replace- 
ment business is reported. 

Radiant Heaters. — The warmer 
weather during the past two weeks is 
said to have had much effect in slowing 
down sales. Improved conditions in the 
fuel situation are causing less anxiety 
for those who depend on coal. 

Vacuum Cleaners.— Vigorous sales 
campaigns helped by advertising cam- 
paigns in the consumers’ magazines 
are resulting in a good volume of sales. 
Much competition in the field has re- 
duced profits to a minimum. 





Chicago 
Wire Demand Slackened—Car Short- 
age Hinders Conduit Shipments— 
Heating Appliances Active 
Business in the electrical trade is 
still continuing to move at a steady 
rate. Demand for wiring material has 
become slackened just a little, but the 
main volume remains good. Freight 


car shortage is continuing to hinder 
shipments of conduit. Manufacturers 
of high-tension equipment are unan- 
imous in reporting very brisk business. 
The call for poles is good and nearly 
all construction is for new power lines. 
Heating appliances are selling well and 
stocks are ample to supply the trade. 


Conduit.—Jobbers report a_ slight 
easing in the scarcity of conduit since 
shipments from manufacturers have im- 
proved silghtly. The 4-in. black pipe 
in lots of 5,000 ft. or more sells be- 
tween $57 and $60 per 1,000 ft. An 
active demand, however, is keeping 
stocks rather low. 

Wire.—Action on wire is still steady, 
but with a slight tendency toward a de- 
creasing demand. The rubber-covered 
No. 14 is quoted at $6.40 per 1,000 ft. 
in 5,000-ft. lots. Stocks are normal. 

Flexible Armored Conductor.—Move- 
ment has fallen off, but the main 
volume is firm. No. 14 two-wire, 
single-strip conductor is available for 
$47 per 1,000 ft. in lots of 5,000 ft. 
Stocks are ample. 

Heating Appliances.—The call for 
open air heaters is growing, colder 
weather creating more interest, Stocks 
are in good shape. 





Boston 


Cross-Arm Sales Showing Improvement 
—Portable Lamps Active—Lighting 
Set Business Brisk 

Business continues at about the same 
level as last week. Deliveries on pro- 
ducts manufactured outside New Eng- 
land are impaired by embargoes, but 
current stocks are meeting present 
demands reasonably well. Prices are 
firm. Improvement in general manu- 
facturing circles is well sustained, and 
retail trade is active. Central-station 
outputs are growing by leaps and 
bounds, and additions to plants are be- 
ing considered and installed to meet 
anticipated heavier requirements in the 
coming year. 


Cross-Arms. — Sales are showing 
some improvement, although business 
is not in striking volume. 


Pole-Line Hardware.—Recent buying 
has been good with deliveries out of 
stock satisfying immediate needs. 
Prices are firm. 


Lamps.—Portable lamps are selling 
with marked activity, one dealer re- 
cently disposing of 1,400 to a single 
customer. Stocks are varied and at- 
tractive. 


Wire.—Slow-burning weatherproof is 
moving in fair volume on an 18-cent 
base. Rubber-covered No. 14 is active 
at $6.25 per 1,000 ft. in 5,000-ft. lots. 


Starting and Lighting Sets.—Busi- 
ness is brisk, one manufacturer having 
on hand three million dollars’ worth 
of unfilled orders. The demand for 
magnetos is also very active. 


Vacuum Cleaners. — Eight central- 
station retail departments sold 153 
cleaners of a single make in six weeks. 
Business is responding to vigorous sales 
efforts, and competition is very active. 
Freight embargoes are giving trouble 
on some outside New England factory 
shipments. 


Radiant Heaters.— Owing to mild 
weather and some improvement in the 
fuel situation, the sale of heaters is 
not at all spectacular at present, al- 
though sales are frequent. Stocks are 
in good shape, from outward appear- 
ances, 

Wiring Devices.—Large quantities 
of sockets, switches, etc., are being ab- 
sorbed by new building construction in 
Boston and the suburban territory. 
New England factory shipments are 
coming through well. Prices are firm, 
with minor readjustments in various 
fittings. 





Atlanta 


Volume of Lamp Sales Greater—Heat- 
ing Pads More Popular—Insulator 
Stocks Satisfactory 


Business continues to improve through- 
out the section, excellent weather con- 
ditions permitting builders to push con- 
struction and farmers to harvest crops. 
This has virtually served to eliminate 
non-employment and speed up material 
purchases. In the electrical business 
certain materials are short, particu- 
larly conduit. 

Sales campaigns being made by man- 
ufacturers, dealers and central sta- 
tions are serving to stimulate the move- 
ment in appliance lines. Considerable 
heavy construction by industries is 
being talked of, though as yet no defi- 
nite plans have been announced, the 
tendency being to wait until after the 
first of the year. 


Lamps.—The fall movement is in full 
swing with stocks in good shape and 
deliveries prompt. The volume of sales 
is somewhat greater than it was last 
fall. The 100-watt and 200-watt type 
C lamps are the best sellers. 

Flashlights.—Sales of cases are only 
fair, but a _ reasonably satisfactory 
volume of batteries and lamps is re- 
ported, though not up to the seasonal 
volume. Stocks are adequate and de- 
liveries good. 

Heating Pads.—This specialty shows 
an increase in popularity and jobbers 
report the movement more active than 
for some time. Sufficient) stocks to 
meet the holiday demand are on hand. 


Panelboards.—An excellent volume of * 
orders is reported in this line in all 
variety of sizes. Factory shipments are 
very good. 

Insulators.—The 2,300-volt porcelair 
type is quite active, with the glass 
telephone types continuing their steady 
movement. High-tension insulator sales 
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are fair to good. Stocks of the 2,300- 
volt type are fair with shipments satis- 
factory. 

Air Heaters.—Owing to mild weather, 
jobbers have had little success in dis- 
posing of this specialty to date. Excel- 
lent stocks are on hand in anticipation 
of a brisk movement when cold weather 
arrives. 

Wire.—Sales of both weatherproof 
and rubber-covered are good, with low 
stocks reported on No. 12 and No. 14 
rubber-covered. A price advance of 5 
per cent on rubber-covered is announced 
this week. 





Cleveland 


Jobbers Report Fair Movement in All 
Sizes of Motors—Strong 
Fixture Market 


That a favorable holiday season for 
appliances is anticipated is evident in 
dealers’ orders. 

Motors.—Jobbers report a fair move- 
ment in all sizes. Stocks are good 
and deliveries prompt. 

Washers.—Sales have been in good 
volume. lIroner sales have fallen off 
slightly but not sufficiently to be alarm- 
ing. Competition is keen. 

Heaters.—Dealers report a renewal 
of activity in the smaller type and 
attribute it to cooler weather. Stocks, 
recovered from the last rush, are suffi- 
cient to meet the demand easily. 


Fixtures.—Although the end of the 
building season is in sight, fixtures con- 
tinue to be in demand. Lamps are 
accordingly holding up well, and lamp- 
cord sales have experienced some ac- 
celeration. 





St. Louis 
Power-Generating Equipment 
Good — Prices Show Upward 
Trend—Conduit Active 


Sales 


Sales of power-generating equipment 
have been especially good this week, 
one of the railroads being the buyer of 
about $100,000 of equipment. Inquiries 
on such items are quite attractive, and 
the next few months should bring in 
sizable orders. Prices have shown up- 
ward tendencies, increases of about 10 
per cent being made in sockets and 
conduit and smaller increases in wire 
and flexible armored conductor. Demand 
for supplies is in general active, and 


sales of merchandising supplies are 
especially good. 
Conduit.— Prices continue upward 


with low stocks and strong demand. 


Wire.— No. 14 rubber-covered is 
higher by about 5 cents per 1,000 ft., 
selling for $6.25 per 1,000 ft. in 5,000- 
ft. lots. Other prices are unchanged. 
Demand is steady and stocks are in 
good condition. 

Flexible Armored Conductor.—An in- 
crease from $4.80 to $5.00 per 100 ft. 
in 250-ft. lots is found in No. 14 two- 
wire conductor. Stocks have a tendency 
to be low. 
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Lamp Cord.—Better business is re- 
ported. Stocks are ample and prices 
stable. Cotton cord, twisted, in 1,000-ft. 
lots, is priced as follows per 1,000 ft: 
No. 18, $11.50; No. 16, $15.23; No. 14, 
$23.02. 





Portland-Seattle 


Lamp Business Greater Than a Year 
Ago—Less Activity in Farm 
Lighting 

Lumber production shows a slight de- 
crease but is still above normal. Elec- 
trical jobbers report business conditions 
good. They are much better than they 
were a year ago and probably approach 
pre-war conditions. Prices continue to 
stiffen in copper and steel products. 
The volume of lamp business is in 
excess of a year ago, although the 
value is not materially changed because 
of a decrease in the price of lamps. 
Decreased activity is reported in regard 
to farm-lighting plants because of low 
prices for crops and inability to move 
them in some sections. Deliveries are 
gradually improving and stocks are in 
better shape. Active buying of hollow 
ware, heating devices, flashlights and 
other holiday stocks for delivery after 
the first of the month is reported 
throughout the district. 

Porcelain.—Demand for knobs, tubes 
and cleats continues active. Prices are 
practically unchanged and ample stocks 
are maintained at all times. 





Salt Lake City 


Interest Centering on Holiday Trade— 
Reduction on High-Grade Radio 
Head Sets 

Interest in electrical circles is center- 
ing on the holiday trade. Dealers are 
ordering better than for several years, 
and as a result jobbers are hard put 
to it in some cases to meet orders. 
Manufacturers are unable to fill all 
orders for hollow ware and in some 
instances they have resorted to cancel- 
lation. 

The dearth of business during the past 
three years has resulted in a steady 
depletion of stocks and no one seems 
to be ready for the sudden activity. 
There is a persistent and quite general 
upward trend in prices on electrical 
merchandise, the result being a quick- 
ened demand. Railroad schedules are 
reported improved and metal prices are 
firmer. 

Radio.—Interest in radio still lags. 
A 25 per cent reduction on high-grade 
head sets was announced this week by 
a local manufacturer. With the steady 
increase of broadcasting stations and 
shortened distances, the cheaper receiv- 
ing apparatus is acquiring a compet- 
itive advantage over the high-priced ap- 
paratus, 

Washers.—Several aggressive washer 
and vacuum-cleaner campaigns are now 
in progress. The response, however, is 
not entirely gratifying. Stocks are 
good. 
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Denver 


Stocks of Ranges Are Small But Ample 
—Splendid Prospects for 
Christmas Business 


Increased business in manufacturing 
and mechanical industries and a large 
amount of new construction work have 
benefited electrical industry. Severe 
storms have temporarily embarrassed 
nearly every line of business. Trans- 
portation tie-ups are now untangled and 
building activities continue as before. 

Ranges.—Some interest is being man- 
ifested outside of the city, though local 
sales are negligible. The cost of in- 
stallations in comparison with that of 
gas ranges is believed to be the prin- 
cipal deterrent. Small but ample stocks 
exist in local territory. 


Meters. — Central stations are well 


supplied. No outside demand has de- 
veloped. Prices stable with supply 
satisfactory. 


Radio.—Interest is greater in radio 
sets and parts. Local jobbers are 
stabilizing activity and standardizing 
on supply. Splendid prospects are re- 
ported for christmas business. 

Toasters.—Standard lines in demand 
with one type reduced on local market 
to $5.95. Jobbers’ stocks are ample 
while retailers are buying in lesser 
amounts. 

Safety Panels.—Several large resi- 
dence installations have stimulated 
local interest in this line. Standard 
equipment is conservatively stocked by 
manufacturers subject to jobbers’ calls. 
Special jobs are being turned out locally 
on a few days’ notice. Prices are 
steady. 





San Francisco 
Electrical Collections Improved—Appli- 
ance Stocks Sufficient — October 
Washer Sales Set New Record 

Electrical men are jubilant over the 
recent decisive defeat of the power and 
water act, declaring the result of the 
vote to be public confirmation and ap- 
preciation of their endeavors to provide 
efficient and economical electrical serv- 
ice. The outlook for the future is 
decidedly optimistic. Resulting con- 
struction will maintain a high level for 
another year at least. Labor  condi- 
tions are much improved and there is 
little lack of employment. Collections 
have again improved. 

Appliances.— The California Elec- 
trical Co-operative Campaign has pre- 
pared some excellent display material 
for holidays. The tendency is not to 
rush this business this season. Some 
nice orders from dealers are reported, 
and improved appliances and combina- 
tion devices are featured. Fairly large 
stocks are carried over. 

Washers.—October business has set 
new records for the past twelve months. 
In some cases dealers report rather 
poor November sales. One crew of 
thirty men sold 120 machines last month 


assisted by lists of “prospects” secured 
at fairs. 
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Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
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Western Electric Company’s 
Sales Were $170,000,000 


President Charles G. DuBois of the 
Western Electric Company announces 
sales for the first ten months of 1922 
amounting to $170,000,000, indicating 
a volume of business for the year 
slightly in excess of the sales in 1920, 
which was the largest year in the his- 
tory of the company. 

The orders received during the first 
ten months of the year have amounted 
to $152,000,000, or approximately $24,- 
000,000 more than for the same period 
in 1921. On Oct. 31, 1922, the company 
had on its payrolls the largest number 
of employees in its history, 50,177, rep- 
resenting an increase of nearly 5,000 
as compared with the first of the year. 


Association Awards $500 for 
Electric Truck Slogan 





Selected from more than 6,000 sug- 
gestions in the slogan contest held by 
the Electric Motor Truck Association, 
that submitted by J. H. Anderson, 111 
Broadway, has been adjudged the win- 
ner of the five-hundred-dollar prize. 
The winning slogan consisted of seven 
words, “Use Electric Trucks—Why? 
Ask All Owners.” 

ey 


C. W. Curtiss and Carl T. Mason 
Organize Metropolitan Radio 


C. W. Curtiss, Newark, N. J., for- 
merly general manager of the Split- 
dorf Electrical Company, 98 Warren 
Street, and Carl T. Mason, previously 
chief engineer of the same company, 
have organized the Metropolitan Radio 
Corporation to operate a plant at 67 
Goble Street for the manufacture of re- 
ceiving sets, head telephones, jacks and 
other radio apparatus. Mr. Curtiss is 
president and Mr. Mason is chief engi- 
neer of the company. 





Apex Firm Points Out Saving 
Feature of Cleaners 


In comparing costs between keeping 
house with and without an electric suc- 
tion sweeper, the Apex Electrical Dis- 
tributing Company, Cleveland, has 
issued information to its sales force as 
follows: 

Cleaning house with a broom and 
dust cloth requires ten hours per week, 
the company estimates. “Every house- 
wife should value her time at 30 cents 
an hour. Ten hours a week at 30 cents 
an hour for fifty-two weeks amounts 
to $156.” 

The company points out that ten 
hours’ work by hand is done in four 
heurs with an electric vacuum cleaner. 
The cost of labor for operating a 


cleaner amounts to $62.40 for a year. 
The cost of energy is placed at $3.33, 
and the cost of the cleaner, prorated 
over ten years, amounts to $6.88. The 
company estimates the saving at 
$83.39. 
— ~~» 
Lewis Opens Sample Displays at 
Worcester and Salem, Mass. 


To facilitate exhibiting wiring sup- 
plies, fixtures and other material to 
contractor-dealers and other prospec- 
tive customers, the Lewis Electrical 
Supply Company, Boston, has recently 
established local sample displays at 
Salem and Worcester, Mass. These 
displays are respectively in charge of 
T. A. Russell and Lawrence W. Smith, 
resident representatives of the house 
in the Salem and Worcester districts. 

Arrangements have been made for 
the permanent occupancy of quarters 
at the Essex House, Salem, and the 
Hotel Warren, Worcester, for this 
purpose. No warehousing is done at 
these quarters, but the maintenance of 
representative diversified local stocks 
of supplies greatly facilitates the ex- 
amination of material by prospective 
purchasers apart from their usual 
home office surroundings and distrac- 
tions and also broadens the local con- 
ception of the range of service ren- 
dered by the modern electrical supply 
jobber. In some cases local newspaper 
advertising is.) keyed in with the in- 
auguration and maintenance of the dis- 
plays. 

ee 
Underwriters’ Laboratories to 


Move to Larger Quarters 


The New York City offices of the 
Underwriters’ Laboratories will be 
moved Dec. 1 from 25 City Hall Place, 
where they have been for the past five 
years, to new quarters in the Under- 
writers’ Laboratories Building at 109- 
111 Leonard Street. They will occupy 
the entire two upper floors, and addi- 
tional space has been provided for still 
further expansion. 

This step has been made necessary by 
the rapidly increasing demands for the 
Laboratories’ service, and also by the 
fact that casualty and burglary pro- 
tection devices have recently been 
added to the list taken care of at the 
New York branch, until recently occu- 
pied solely with matters electrical. 

At this new location will be con- 
tinued the work of the electrical test- 
ing laboratories and the conducting of 
inspections at factories and label serv- 
ice in the metropolitan district, which 
includes New York, New Jersey and 
southern Connecticut. The whole will 
be, as formerly, under the general direc 
tion of Dana Pierce, vice-president. 


VoL. 80, No. 22 


Says Small Minority Plans to 
Upset Wagner Reorganization 


Suit for an injunction to prevent the 
reorganization of the Wagner Electric 
Company under the laws of Delaware 
and asking that a receiver be named 
for the company was filed last week by 
owners of 1,600 shares of preferred 
stock. The petitioners alleged that the 
preferred stock of the company would 
be rendered valueless by the reorgan- 
ization at this time. 

The suit, which was filed in the state 
courts, also demands the removal of 
the company’s officers. It was filed by 
the estates of Richard C. Kerns, for- 
mer Ambassador to Austria; Jeane M. 
Leahy and John J. Raleigh. 

The company has _ outstanding 
$1,500,000 of preferred stock of $100 
par value and 80,000 shares of com- 
mon stock of no par value. 

President W. A. Layman authorized 
the following statement: “The suit filed 
in the Circuit Court at St. Louis, Nov. 
18, asking for a receiver of the com- 
pany and an injunction against the 
transfer of the company’s assets to the 
new Wagner Electric Corporation, is 
an action by a very small minority in- 
terest in the old Wagner company, 
owning about 14 per cent of the stock 
of that company to upset the financial 
reorganization of the Wagner business. 
The situation in substance is that the 
Wagner plan of financial reorganization 
was accomplished Aug. 11, 1922, when 
the properties of the old Wagner Elec- 
tric Manufacturing Company, a Mis- 
souri corporation, was transferred to 
the Wagner Electric Corporation, a 
Delaware company, the latter becoming 
the operating company, assuming all 
assets and liabilities of the Missouri 
company. The transfer was made by 
authority of a special meeting of stock- 
holders of the Missouri company held 
Aug. 4 for this particular purpose. At 
this special meeting 92 per cent of the 
total shares outstanding were repre- 
sented and this 92 per cent, with the 
exception of 101 shares, voted in favor 
of the entire reorganization plan and 
authorized the directors and officers to 
place it in effect. The owners of the 
shares bringing this suit, in all about 
800 shares, were not represented at the 
meeting and this stock was not voted 
either for or against the reorganization 
plan. The officers and directors are 
assured by the attorneys of the com- 
pany that every step taken in the proc- 
ess of reorganization has complied with 
the law, that all steps taken have been 
approved by a larger percentage of 
stock than the law requires, and that 
there need be no apprehensions of the 
outcome of the litigation. Through 
the reorganization plan, the bank obli- 
gations of the old company were en- 
tirely paid off and the new Wagner 
corporation’s total current obligations 
were for current merchandise require- 
ments only, which obligations are sub- 
stantially less than the company’s cash 
in bank.” 

Stockholders will vote on ratification 
Dec. 29. 
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Gibb Instrument Company Will 
Locate in Bay City, Mich. 


The Gibb Instrument Company, De- 
troit, manufacturer of electric weld- 
ing equipment, announces the removal 
of its plant and offices to Bay City, 
Mich., effective Dec. 1. The purpose of 
this move is to provide greatly in- 
creased manufacturing facilities to 
take care of a rapidly increasing busi- 
ness. For the past two years this com- 
pany has concentrated on the develop- 
ment of automatic and semi-automatic 
arc, spot and seam welders. 

—— 


Monitor Controller Company 
Establishes Southern Branch 


The Monitor Controller Company, 
manufacturer of the “Just Press a 
Button” system of automatic control 
for all motor-driven apparatus, has re- 
cently established in the South a 
branch sales office at Birmingham, Ala. 
The main office and works of the com- 
pany are at Baltimore. Other branch 
offices are established in a number of 
the larger cities. 





Goggin and Ripley Form Per- 
sonal Service Corporation 


Announcement is made that Victor 
T. Goggin and James H. Ripley, for- 
merly contracting engineers with 
Dwight P. Robinson & Company, Inc., 
have formed a partnership under the 
name of Goggin & Ripley, Inc., with 
headquarters at 350 Madison Avenue, 
New York City, as a personal service 
corporation to assist business execu- 
tives, bankers and engineers in con- 
ceiving, financing and developing con- 
struction projects. 


——— 
United Electric Company Is 
Holding Sales Contest 


The United Electric Company, Can- 
ton, Ohio, manufacturer of cleaners, 
announces that it is presenting as a gift 
to each of the forty salesmen selling in- 
dividually most cleaners between Nov. 
6 and Dec. 16 one of its cleaners. 
The “Salesmen’s Christmas Tree,” as 
the company has named the present 
contest, has attracted more entries than 
any other sales contest put on by this 
company, it is stated. 


—————_ 
Radio Shop of Sunnyvale, Cal., 
Establishes St. Louis Factory 


The Radio Shop of Sunnyvale, Cal., 
announces the establishment of a 
branch factory at St. Louis. This com- 
pany has been engaged in the manu- 
facture of Armstrong regenerative cir- 
cuit radio equipment on the Pacific 
Coast, and the increase in business has 
made it necessary to establish another 
factory in the Middle West. 

A. B. Dorman, manager of the com- 
pany for the Eastern part of the 
United States, has established his office 
in St. Louis. He reports that the Echo 


Radio Corporation has been organized 
to take over the national distribution 
of the products of his company. Job- 
bers are being selected to handle the 
line. The offices of the Echo Radio 
Corporation are at 315 International 
Life Building, St. Louis. 


—__———_—— 


Electrical Products Firm Adds 
Frank Foley to Sales Force 


The Electrical Products Company, 17 
East Forty-second Street, New York 
City, announces that it has recently 
added Frank Foley to its sales force. 
Mr. Foley was formerly associated 
with the Western Electric Company 
and the H. C. Roberts Electric Come 
pany. He will sell the National Metal 
Molding Company’s products under the 
direction of the Electrical Products 
Company. 


The Walker Vehicle Company, Chi- 
cago, manufacturer of electric trucks, 
has arranged for the construction of a 
three-story reinforced-concrete service 
station building to be erected on a plot, 
100 ft. x 115 ft., at the southwest cor- 
ner of Ely Avenue and Thirteenth 
Street, Long Island City. 

The Keifer Electrical Supply Com- 
pany, Peoria, IIl., which was recently 
incorporated with a capital of $30,000 
to manufacture electrical equipment 
and supplies, announces that it does not 
purpose to do any manufacturing, at 
least for the time being. It will act 
as a distributor. 

The Westinghouse Electric & Manu- 
facturing Company has received orders 
for $600,000 worth of electrical loco- 
motives, five for the New York, New 
Haven & Hartford Railroad and four 
for the Norfolk & Western Railroad. 
There are now 105 Westinghouse loco- 
motives on the New Haven and twelve 
on the Norfolk & Western. 


The Laundryette Manufacturing Com- 
pany, Cleveland, announces that its 
factory produced more washing ma- 
chines in the month of October than in 
any month in the company’s history. 


The Bussmann Manufacturing Com- 
pany, manufacturer of fuses, St. Louis, 
has removed its New York City branch 
office and storeroom to 27 Warren 
Street. The company’s other New York 
establishment is at 23 Murray Street. 

The Dominion Asbestos & Rubber 
Corporation has removed its offices from 
154 Nassau Street to 1780 Broadway, 
New York City. This company has 
recently added to its line the Dominion 
brake block for use on heavy hoisting 
apparatus. 

Frederick Franz, who for the past 
four years has been chief engineer of 
the Terminal Engineering Company, 
manufacturer of trucks for both indoor 
and outdoor usages in shipping and in- 
dustrial plants, has established an en- 
gineering office at 27 Warren Street, 
New York City, for the purpose of 
solving special problems of engineering 
relating to labor-saving machinery. 


The Pioneer Storage Battery Com- 
pany, Philadelphia, has taken title to 
the three-story building at 244 North 
Fifteenth Street for a local plant. 

The Electric Cord Adjuster Corpora- 
tion, 103 East 125th Street, New York 
City, which was recently incorporated 
to manufacture electrical equipment, is 
in the market for black steel-spring 
wire and tubing. A. F. Brown is man- 
ager of the company. 

The Harbison-Walker Refractories 
Conpany, Oliver Building, Pittsburgh, 
has arranged a program for extensions 


and improvements at its Blandburg 
(Pa.) plants to cost approximately 
$1,000,000. 

The Harrisburg Manufacturing & 
Boiler Company, Nineteenth and 


Naudain Streets, Harrisburg, Pa., has 
acquired property at Bolton and Black- 
wood Streets for expansion. 


The Kokomo Steel & Wire Company, 
Kokomo, Ind., has started the construc- 
tion of a new building, 90 ft. x 425 ft., 
to house its galvanizing department, 
estimated to cost $50,000. 


The Robertson-Cataract Electric Com- 
pany, Buffalo, N. Y., has disposed of a 
preferred stock issue of $180,000, a por- 
tion of the proceeds to be used for 
general operations, in connection with 
its subsidiary organization the Robert- 
son Electric Construction Company, 
manufacturer of switchboards and other 
electrical equipment. 


The Arey & Blount Electric Company, 
Worcester, Mass., recently organized by 
William H. Blount, formerly superin- 
tendent of Sleeper & Hartley, Inc., will 
operate a local plant for the manufac- 
ture of electric flashing devices and 
kindred specialties. 

The Englert Manufacturing Com- 
pany, Pittsburgh, manufacturer of bat- 
teries, etc., has awarded a contract to 
the Duquesne Construction Company, 
Bessemer Building, for the construction 
of a new plant on property acquired at 
Jane and South Twenty-fifth Streets. 


The Acorn Insulated Wire Company, 
Brooklyn, N. Y., has disposed of its 
water-front property on the Gowanus 
Canal, Ninth Street, to the T. & T. Coal 
Company, for a consideration of about 
$125,000. 

The Babcock & Wilcox Company, 85 
Liberty St. _.. New York, manufacturer 
of water-tube boilers, is perfecting 
plans for an increase in capital from 
$15,000,000 to $25,000,000, a portion of 
the proceeds to be used for general ex- 
pansion. 


The Lexington Battery Company, 
Lexington, Ky., manufacturer of bat- 
teries, has plans in progress for the re- 
building of the portion of its plant 
recently destroyed by fire with loss of 
about $75,000. The new structure is 
estimated to cost close to a like amount. 


The Phillips Insulated Wire Com- 
pany, Pawtucket, R. I., is erecting a 
twenty-five-thousand-dollar addition to 
its power plant. The new section is to 
be one story high and approximately 
65 ft. x 30 ft. 
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Foreign Trade Notes 





PROPOSED ELECTRIC POWER 
SCHEME FOR BURMAH, INDIA.—A pro- 
posal to develop water power to generate 
electricity in Burmah, India, is reported 
to be under consideration. It is proposed 
to divert the waters of the Yunzalin River 
to generate electricity to be transmitted to 
Rangoon, 

PROPOSED HYDRO-ELECTRIC DE- 
VELOPMENTS ON THE RHINE RIVER. 
—A company has been organized by the 
presidents of twenty chambers of commerce 
for eastern France, senators and financiers 
for the purpose of studying the proposal 
to utilize the waters of the Rhine River 
for hydro-electric developments and irriga- 
tion projects. The company is known as 
the Société Régionale d’Etudes du_ Rhin, 
and is capitalized at 500,000 francs. Besides 


the twenty chambers of commerce, the 
Société des Forces Motrices du Rhin, the 
Port of Strasbourg and the eastern eco- 


nomic regions are interested in the project. 
The headquarters of the company are in 
Nancy. 





Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

An agency is desired in Ireland (No. 
4,336) for electrical goods and equipment 
of every kind, household and building hard- 
ware, etc. 

Catalogs and price lists are desired in 
Czechoslovakia (No. 4,354) for all sorts of 
radio-telegraphic apparatus and _ precision 
instruments for radio laboratories, such as 
ammeters and voltmeters. 

Purchase is desired in Canada (No. 4,355) 
of plant for the development of power facil- 
ities, or equipment for the extension of 
existing electric light plant through the 
use of crude-oil engines or water power. 
Quotations, literature and catalogs are 
requested. 

Purchase is desired in Chile (No. 4,365) 
of electric light bulbs, rubber tires and all 
accessories for low-priced automobiles. 


An agency is desired in Sweden. (No. 
4,371) for electrical goods of all kinds, 
labor-saving machinery, machine tools, 


novelties in the engineering line, etc. 

An agency is desired in Spain (No. 4,372) 
for electrical apparatus of all kinds and 
machinery in general. 

An agency and purchase is desired in 
France (No. 4,388) of household appliances, 
particularly electrical. 

An agency is desired in Belgium (No. 
4,389) for wireless apparatus and electrical 
appliances and implements used on ships. 





New Apparatus and 








Publications 
AUTOMOBILE AMMETER.—An auto- 


mobile ammeter that has no electrical coils 
or connections, known as the type “BT” 
ammeter, has recently been developed by 
the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. This instru- 
ment can also be adapted for use on motor- 
boats, aérial craft, farm-lighting plants, 
radic plants and for charging batteries, 


THERMOSTATIC SWITCH.—The Min- 
neapolis Heat Regulator Company, Min- 
neapolis, Minn., has recently developed the 
“Minneapolis” thermostatic relay switch for 
the thermostatic control of motors, electric 
heating units and other electrical circuits. 

FLASHLIGHT.—A flashlight without a 
battery has recently been placed on the 
market by the Powerlite Company, Cleve- 
land. 

POTENTIOMETER.—The “Amsco” po- 
tentiometer for plate voltage control on 
receiving tubes has been developed by the 





Advance Metal Stamping Company, 17 
Thompson Street, New York City. 
AMPLIFYING TUBE CONTROL. The 
Klosner Improved Apparatus Company, 
2024 Boston Road, New York City, has 


placed on the market a tube rheostat known 
as the “Amplitrol.” 





THERAPEUTIC LAMP.—A new heat and 
light infuser, “Stein-O-Lite,” has been de- 
veloped by the Frank S. Betz Company, 
6 West Forty-eighth Street, New York City. 

PORTABLE BAND SAW.—A new elec- 
trically driven band saw for use in car- 
penter and pattern shops and woodworking 
plants has been placed on the market by 
J. D. Wallace & Company, 1,401 West Jack- 
son Boulevard, Chicago. 

ELECTRIC BUTTER CHURN. — The 
Superior Churn & Manufacturing Company 
has placed on the market an electrically 
driven butter churn. 


BATTERY CHARGER.—The Automatic 
Electrical Devices Company, 134 West Third 
Street, Cincinnati, has recently brought out 
the new “radio home charger de luxe” for 
charging “A” and “B” batteries. 

VERNIER RHEOSTAT, —A drum-type 
rheostat, known as model ‘223,’ designed 
for one-hole panel mounting, has_ been 
placed on the market by the Precise Manu- 
facturing Corporation, 254 Mill Street, 
Rochester, N. Y. 

CABINET RECEIVING SET.—The Cros- 
ley Manufacturing Company, Cincinnati, has 
placed on the market a new cabinet radio 
receiver, known as ‘‘XX.” 

CONDENSER TUBES.—“Chase Conden- 
ser Tubes” is the title of a thirty-two-page 
booklet published by the Chase Metal 
Works, Waterbury, Conn., which describes 
and illustrates the manufacture of the 
Chase condenser tubes, 

PORTABLE LAMP.—The Bussman Man- 
ufacturing Company, 3819 North Twenty- 











third Street, St. Louis, has recently devel- 
oped a new portable lamp, known as the 
“Clamp-O-Set” lamp. 
. 
New Incorporations 
THE TRI-STATE ELECTRIC COM- 


PANY, Ashland, Ky., } 
by Allen Jansen, E. 
Nelson. 

THE NANSEMOND PUBLIC UTILITIES 
CORPORATION, Norfolk, Va., has been 
incorporated with a capital stock of $25,000 
to distribute electricity in Nansemond 
County for power purposes. E. L. Myers 
is president and William C. Hess secretary. 


1as been incorporated 
L. Hillard and Hays 


Construction 


Projects, Plans, Bids and Contracts, 


News 
| Contemplated or Under Way 


New England States 


GLOUCESTER, MASS.—The Gloucester 
Electric Company has been granted per- 


mission to issue $102,620, in capital stock, 
part of the proceeds to be used for exten- 
sions and improvements. 

BETHLEHEM, CONN.—Steps have been 
taken by local business men to have the 
Litchfield (Conn.) Blectric Light & Power 
Company extend its service to Bethlehem 
Center, 

NEW HAVEN, CONN.—The Connecticut 
Company contemplates the erection of an 
addition to its power plant on Grand Ave- 
nue, to cost about $150,000. 


Middle Atlantic States 


BLASDELL, N. Y.—An electric pumping 
plant will be installed in connection with 
proposed improvements to the sewerage sys- 
tem, to cost about $200,000. 

BUFFALO, N. Y¥.—The Buffalo Steel Car 
Company, East Walden Avenue, is planning 
to erect a new power house, 25 ft. x 100 ft. 

HORNELL, N. Y.—E. L. Phillips & Com- 
pany, 50 Church Street, New York, are 
negotiating for the purchase of the prop- 
erty of the Hornell Electric Company. Ex- 
tensions and improvements will be made. 

JAMAICA, N. Y.—Electric power equip- 
ment will be installed in the printing plant 
to be erected by the Edward Langer Print- 
ing Compay, Inc., to cost about $300,000. 

LYNBROOK, N. Y.—A movement to es- 
tablish a municipal electric light and water 
plant has been started by the Village Board. 








NEW YORK, N. Y.—Electric power 
equipment, ice and refrigerating machinery 
will be installed in the three-story plant 
to be erected at 9-19 West 141st Street by 
the Reid Ice Cream Company, 524 Waverley 
Avenue, to cost about $250,000. 


NORTH TONAWANDA, N. Y.—The 
Board of Aldermen is negotiating with the 
Tonawanda Power Company for the in- 
Stallation of a new lighting system in the 
business district. 

OLEAN, N. Y.—The Niagara, Lockport 
& Ontario Power Company plans to extend 
its transmission line from Springville to 
Olean via Wellsville, and also to erect 
transmission lines to Elmira and Bingham- 
ton, where local power plants will be ac- 
quired. Power plants have recently been 
purchased at Jamestown, Salamanca and 
Bradford, N. Y., and Meadville, Pa., which 
will be used for emergency service. 

HAMBURG, N. J.—The Lime & Stone 
Products Company will equip its plant for 
electrical operation. Electricity will be 
furnished by the New Jersey Power & Light 
Company. 

MAPLE SHADE, N. J.—Electric pump- 
ing equipment will be installed by the Maple 
Shade Water Company in connection with 
proposed extensions and improvements, to 
cost about $50,000. 


NEWARK, N. J.—The Public Service 
Electric Company has received permission 
to issue $2,250,000 in capital stock, the pro- 
ceeds to be used for extensions and im- 
provements as follows: Installation of con- 
densers, transformers, etc., at the Hoboken 
station to cost $107,600; extensions to 
power plant at Burlington, $270,000; motor- 
generator, condensers, etc., at the Paterson 
power plant, $106,000; transmission line, 
from Passaic to Athenia, $20,000; equip- 
ment for the Camden plant, $54,700 and for 





electric pumping machinery at Perth 
Amboy, $25,600. 

HARRISBURG, PA.—Plans are being 
prepared for the installation of an im- 
proved lighting system on Walnut, South 


Cameron and East Market Streets and other 


thoroughfares in the business section. 
LEWISTON, PA.—The Penn Central 
Light & Power Company, Altoona, is 


planning to erect a substation at the local 
“viscose” plant. 

PITTSBURGH, PA, — The Patterson 
Township Light Company, recently or- 
ganized, plans to install a transmission and 
distributing system in Patterson Township. 
C. J. Braun, Jr., 435 Sixth Avenue, is 
treasurer, 

SCRANTON, PA.—The construction of a 
new power house, to cost about $60,000, is 


under consideration by the Scranton Lace 
Company. 
SLATINGTON, PA. — Electric power 


equipment will be installed in the proposed 
printing plant to be erected by John A. 
Brush and associates, to cost about $200,000. 


TITUSVILLE, PA.—The 
high-tension transmission line from Titus- 
ville to Hydetown:and Pleasantville, and 
additional lines in and around the Titusville 
factory district, is under consideration by 
the Titusville Light & Power Company. 

WATSONTOWN, PA.—The Watsontown 
Sash & Door Company plans to build a 
steam-driven electric power plant to cost 
about $300,000. A franchise has. been 
asked for local commercial service. 


BALTIMORE, MD.—The American Oil 
Company, American Building, will install 
electric power equipment in its proposed 
new plant at Curtis Bay to cost about 
$500,000. 


RIDGEWAY, W. VA.—A_ power plant 
will be erected at the proposed new auto- 
mobile manufacturing plant to be erected 
in Ridgeway, to cost about $1,500,000. A 
company is being organized to carry out 
the project. Pihl & Miller, Wabash Build- 
ing, Pittsburgh, Pa., contractors, are in 
charge. 


SOUTH CHARLESTON, W. VA.—The 
Evans Lead Company, a subsidiary of the 
Ohio Alloy Company, Fostoria, Ohio, plans 
to construct a power house at its proposed 
local plant, to cost about $150,000. 


WHEELING, W. VA.—Bids will be re- 
ceived by the city of Wheeling until Dec. 
12 for three low-service and three high- 
service motor-driven centrifugal pumping 
engine units of 10,000,000, 15,000,000 and 
20,000,000 gal. capacity. C. H. Dowler is 
city manager. 


FRONT ROYAL, VA.—The 
Power Company has acquired a _ hydro- 
electric power plant on Morgan’s Ford. Ex- 
tensions and improvements will be made 
and the station tied in with the company’s 
system. 


erection of a 


Warren 


NOVEMBER 25, 1922 


ELECTRICAL WORLD 


1193 





NORFOLK, VA.—Henry B. Reardon, Jr., 
consulting engineer, Norfolk, has been en- 
gaged by W. G. Maupin to equip his steam- 
driven ice plant for electrical operation. 
Synchronous motors will be installed and a 
500-kw. (approximately) 11,000/2,200-volt 
substation erected. Transformers, switch- 
board and other equipment will be required. 
Motors have been purchased, 


SCOTTSVILLE, VA.—Preliminary plans 
are being prepared by the Big Bend Power 
Company for six hydro-electric plants on 
the James River with an initial power sta- 
tion to develop 30,000 hp. and a transmis- 
sion system. The cost of the work is esti- 
mated at $3,000,000. The Ambler Engineer- 
ing Company, Richmond, is engineer. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, until Dec. 12 
for twenty portable electric drills and nine 
electric grinders (Schedule 295); also for 
a quantity of dry cells for Eastern and 
Western yards (Schedule 300). 





North Central States 


DETROIT, MICH.—The Stroh Products 


Company, 909 East Elizabeth Street, will 
build an addition to its power house. 
BATON RAPIDS, MICH.—The Con- 


sumers’ Power Company, Jackson, is plan- 
ning to build a new plant in Baton Rapids. 


STANTON, MICH.—The municipal elec- 
tric light plant has been purchased by the 
Stockbridge (Mich.) Light & Power Com- 
pany. <A new Diesel engine will be used 
to furnish power until water power from 
Langston is available. The company will 
overhaul the transmission lines and com- 
plete a new street-lighting system. 

WHITEHILL, MICH.—The Common- 
wealth Light & Power Company, 141 Broad- 
way, New York City, has purchased the 
property of the White River Power & Light 
Company, Whitehall. This purchase will 
make hydro-electric power available for 
Ludington, which is served by the Com- 
monwealth company. 

BAIRDSTOWN, OHIO.—The town Coun- 
cil has granted the North Baltimore (Ohio) 
Service Company a franchise to extend its 
light and power service to Bairdstown. 

CINCINNATI, OHIO.—A 10,000-kw. sub- 
station will be erected by the Union 
Gas & Electric Company on Mitchell Avenue 
between Millcreek and the Baltimore Rail- 
road. This station will carry the load of 
the Winto Place district and will eventually 
be of much larger capacity. The cost of 
the building will be about $40,000. C. W. 
De Forrest is chief engineer of the com- 
pany. 

CLEVELAND, OHIO.—The City Council 
contemplates the purchase of cables and 
accessories, to cost $40,000; ducts, man- 
holes and underground equipment, $15,000, 
and transformers, poles, wire, etc., $55,000. 
G. Beckwith, City Hall, is engineer. 

MARTIN’S FERRY, OHIO.—Bonds to 
the amount of $400,000 have been voted for 
the reconstruction of the municipal electric 
light plant and waterworks system. 

TOLEDO, OHIO.—Plans have been pre- 
pared by the Chevrolet Motor Company, 
General Motors Building, Detroit, for the 
erection of a transmission manufacturing 
plant, 91 ft. x 450 ft., one story; heat- 
treating building, 100 ft. x 120 ft., one- 
story, and a power house, 60 ft. x 90 ft. 
A. Kahn, Marquette Building, Detroit, is 
architect. 

INDIANAPOLIS, IND.—Electric power 
equipment, ice and -efrigerating machinery 
will be installed in the proposed municipal 
market. The cost is estimated at about 
$1,000,000. 

TERRE HAUTE, IND.—The Central In- 
diana Power Company has plans under way 
for the construction of a 10,000-hp. plant 
on the Wabash River, 12 miles south of 
Terre Haute. Property, including a coal 
mine, has been purchased. The cost of the 
project is estimated at $7,000,000. The 
company has taken over the systems of the 


Merchants’ Light & Power Company, In- 
dianapolis; the Wabash Valley Electric 
Company, Clinton, and the Brewer inter- 


ests. 

BLUE ISLAND, ILL.—The Public Serv- 
ice Company of Northern Illinois will erect 
a transmission line 10 miles from its local 
power plant to Worth, Chicago Ridge and 
Palos Park, to supply service in these 
towns. 

CHICAGO, ILL.—The Vassar Swiss Un- 
derwear Company, 2545 Diversey Avenue, 
will install an engine-driven generator set, 
Switchboard, etc., at its power plant. Lock- 


wood, Greene & Company, 38 South Dear- 
born Street, are engineers. 


EAU CLAIRE, WIS.—The 
Minnesota Light & Power Company has 
been granted a franchise to extend its 
electric light and power service in the town 
of Anson, 

FOND DU LAC, WIS.—Plans have been 
completed by the Gurney Refrigerator Com- 
pany for a new factory building, 60 ft. x 
107 ft., and a power house. Contract for 
buildings have been awarded, to cost about 
$50,000. 


GREEN BAY, WIS.—Plans are under 
consideration for the installation of a pro- 
gressive street-lighting system. 

LADYSMITH, WIS.—The Lake Superior 
District Power Company has opened nego- 
tiations with the town officials of Glen 
Flora, Hawkins, Ingram, Kennan, Catawba 
and Prentice to furnish electricity for lamps 
and motors in these towns from its Big 
Falls hydro-electric plant. If sufficient 
business is guaranteed, a transmission line 
will be erected to. supply the service. 

MARINETTE, WIS.—The Wisconsin Pub- 
lic Utilities Corporation has acquired a site 
in Marinette on which it will erect a sub- 
station which will connect the 33,000-volt 
transmission line of the Menominee & 
Marinette Light & Traction Company with 
the 66,000-volt line now being erected from 
Pound. 


SUPERIOR, WIS.—The Superior Water, 


Wisconsin- 


Light & Power Company is planning to 
install a 2,000-kKw. motor-generatcr set. 
Among the other improvements contem- 


plated is the changing of a primary voltage 
from 2,300 to 4,000. 

NORTHFIELD, MINN.—Plans are being 
prepared for the construction of a power 
house at Olaf’s College, to cost about 
$50,000. John D. Small, 127 North Dear- 
born Street, Chicago, is engineer. 

INDEPENDENCE, IOWA.—The North- 
eastern Iowa Power Company, Clermont, 
has started work on a new power station in 
Independence. 

KNOXVILLE, IOWA.—Bids will be re- 
ceived by the director of the United States 
Veterans Bureau, office of the quartermaster- 
general, 2306 Munitions Building, Washing- 
ton, D. C., until Dec. 12, for construction 
of a Neuro-Psychiatric Hospital at Knox- 
ville, for the Veterans Bureau. The work 
will include the construction of fifteen build- 


ings, complete with water, lighting, heat- 
ing and sewer systems. 
FREDERICKTOWN, MO.—The installa- 


tion of two oil-burning units to cost about 
$25,000, in the municipal electric light plant 
is under consideration. 

POPLAR BLUFF, MO.—The Council is 
considering the installation of a 500-hp. 
turbo-generator, to cost about $20,000, in 
the municipal electric light plant. 


ST. LOUIS, MO.—The United Railways 


Company will construct by day labor its 
proposed power house and substation at 
Union Avenue and Maple Street, to cost 


about $75,000. 


ST. LOUIS, MO.—The Light & Develop- 
ment Company of St. Louis, Railway Ex- 
change Building, is preparing plans for a 
20,000-kw. power plant on the Mississippi 
River, to cost about $2,000,000. 


ST. LOUIS, MO.—Plans are being pre- 
pared by the United States Public Service 
Company, Railway Exchange Building, for 
extensions of transmission lines 15 miles in 
southeast Missouri, 40 miles in Texas and 
several miles near Mitchell, S. D., to cost 
$125,000; enlarging various power plants, 
at a cost of about $200,000, and extensions 
and equipment for same, $200,000. The 
company is associated with the Light & 
Development Company of St. Louis. 

SEDALIA, MO.—The Sedalia Light & 
Traction Company is preparing plans for a 
power plant, to cost about $350,000. 

PIERPONT, S. D.—The erection of a 
high-tension transmission line from Pier- 
pont to Andover is under consideration. 
The town has contracted with the Aberdeen 
(S. D.) Light & Power Company to furnish 
electricity here. 

MILFORD, KAN.—Bonds to the amount 
of $6,500 have been voted for the installa- 
tion of a new electric light plant. 





Southern States 


ELIZABETH CITY, N. C.—Bonds to the 
amount of $550,000 have been voted for 
the installation of an electric light and 
power plant and waterworks system. 

ATLANTA, GA.—The White Provision 
Company plans to build a power plant in 


connection with its new meat-packing plant 
on the Howell Mill Road, to cost about 
$350,000. Ice and refrigerating machinery 
will also be installed, 

CHATTANOOGA, TENN.—The Southern 
Sheet Steel Company, recently organized, 
will build a power house in connection with 


its proposed local mills to cost about 
$1,000,000. W. J. Lynch, vice-president, is 
in charge. 

BROOKHAVEN, MISS.—Bids will_ be 


received by the Mayor and Board of Alder- 
men until Dec. 5 for one 500-kw. steam 
turbo-generator, one condenser for turbine 
and switchboard. R. S. Purser is superin- 
tendent of the Light and Water Depart- 
ment. 


TUNICA, MISS.—Bids will be received 
by the Board of Supervisors until Dee. 4 for 
electrical fixtures for the new court house. 
Frank P. Gates, Clarkesdale, is architect. 
L. C. Shannon is clerk. 

HOUMA, LA.—Bids will be received by 
the Mayor and Board of Aldermen until 
Dec. 19 for construction of a waterworks 
system with mechanical filtration plant and 
electric power station, including a pumping 
plant of 1,000,000 gal. daily capacity, con- 
sisting of three units, including fire pump, 
rated at 1,000 gal. per minute, all motor- 
driven; oil engine-driven generator sets, 
10,000,000-gal. earthen storage _ reservoir, 
1-mile transmission line, etc. Massena L. 
Culley, Jackson, Miss., is designing engi- 
neer; T. Baker Smith, Houma, is resident 
engineer. 

ADA, OKLA.—The Oklahoma Portland 
Cement Company will build a power plant 
for service at its local cement mill and its 
branch mill at Lawrence. 

HENNESSEY, OKLA.—The Oklahoma 
Gas & Electric Company will rebuild its 
transmission line from Enid to Hennessey. 
Work has been started on a new line to 
Oiltcn, Okla. 

WETUMKA, OKLA.—Plans are being 
prepared for extensions to the municipal 
electric light plant, waterworks and sewer- 
age system, to cost about $150,000. V. V. 
Long & Company, Colcord Building, Okla- 
homa City, are consulting engineers. 

BUENA VISTA, TEX.—Plans are being 
prepared for a new power house for the 
Chickasaw County Agricultural High School 
= replace the one recently destroyed by 

re, 

PANHANDLE, TEX.—Electric power 
equipment will be installed at the municipal 
waterworks in connection with proposed 
extensions, to cost about $50,000. 





Pacific and Mountain States 


MOUNT VERNON, WASH.—A 
electric project with an ultimate capacity 
of 40,000 hp. is being developed by the 
Delta Electric & Water Company in Skagit 
County. The first unit,-to be located at the 
outlet of Lake Cavanaugh, will be equipped 
with a 1,500-kw. generating unit operating 
under a 105-ft. head. The company will sell 
energy at wholesale and will also supply 
service to about 1,000 rural consumers in 
~ Mount Vernon-Skagit River delta dis- 
rict. 

SEATTLE, WASH.—Bids will be received 
by the Board of Public Works, County-City 
Building, until Dec. 8 for superstructure 
machinery and electrical equipment of a 
steel bascule bridge and two side spans 
over the West Waterway at West Spokane 
Street. C. B. Bagley is secretary. 

CORONADO, CAL.—The San Diego Con- 
solidated Gas & Electric Company will make 
extensions and improvements to the local 
street-lighting system, to cost about $15,000. 

LOS ANGELES, CAL.—Application has 
been filed by the city of Los Angeles with 
the United States Government for permis- 
sion to build a power house on the aqueduct 
at Haiwee Narrows, 2 miles below the 
Haiwee Reservoir. The proposed power sta- 
tion will have a capacity of about 6,400 hp. 

SAN DIEGO, CAL.—Bids will soon be 
called by the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., for 
telephone conduit, cables and terminals, for 
use at the local shipyard. (Specification 
4757.) 

SAN FRANCISCO, CAL.—Bids will be 
received by the city and county of San 
Francisco until Dec. 6 for an electric travel- 
ing crane for the Moccasin Creek power 
plant, contract No. 70, Hetch Hetchy water 


hydro- 


supply. W. J. Fitzgerald is secretary. 
SAN FRANCISCO, CAL.—The Yuba 
Development Company, Hobart Building 


has been granted permission by the State 
Water Commission to construct a hydro- 
electric power plant on the North Yuba 
River, to develop 19,900 hp. at a cost of 
about $1,500.000. 
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SESPE, CAl,—The Sespe Light & Power 
Company has been granted permission to 
construct a 46,800-hp. hydro-electric plant 
on Sespe Creek, to cost about $5,000,000. 

VENICE, CAL.—The Southern California 
Edison Company has filed plans for the 
erection of a substation on Virginia Ave- 
nue, to cost about $53,000. 


WALLACE, IDAHO.—The Galena Min- 
ing Company, operated by the Callahan 
Zinc-Lead Company, will install electric 
power equipment in connection with its 
proposed new mill in the Coeur d’Alene dis- 
trict. 

FLORENCE, ARIZ.—At an election held 
recently the proposal to issue $200,000 elec- 
tric power district bonds was approved. _ It 
is proposed to erect a transmission line 
from the system of the Salt River Valley 
Water Users’ Association at Sacaton to the 
State Prison. Other lines will be extended 
to Casa Grande through the farming d‘s- 
trict. 

RAWLINS, WYO.—The Producers’ & Re- 
finers’ Corporation, California Building, 
Denver, will build a power house and elec- 
tric pumping plants in connection with _ its 
proposed new oil refinery at Greensville, 
near Rawlins, to have an initial capacity 
of 10,000 barrels per day. 








Canada 


VANCOUVER, B. C.—The British Colum- 
bia Electric Railway Company has entered 
into a contract with the Britannia Mining 
& Smelting Company to furnish from 4,500 
hp. to 6,000 hp. The power company will 
erect a 84,000-volt transmission line from 
North Vancouver to the mine at Britannia, 
a distance of 30 miles, to cost about 
$150,000. Energy will be delivered to a 
substation to be erected by the mining com- 
pany. 

WEST VANCOUVER, B. C.—A bylaw 
has been passed authorizing a contract for 
light and power service from the British 
Columbia Electric Railway Company. A 
distribution system, to cost about $35,000, 
will be installed. 

BRANDON, MAN.—The Canada Gas & 
Electric Company contemplates improve- 
ments to its plant including the installation 
of new boilers and machinery. 

BRODHAGEN, ONT.— The Council of 
Logan Township is considering the installa- 
tion of an electric lighting and power dis- 
tribution system, to cost about $40,000. 


Electrical 





Patents 
Announced by U. S. Patent Office 





(Issued Oct, 31, 1922) 

1,433,618. MrTAL ANODE FOR ELECTRODEPO- 
SITION AND PROCESS OF PRODUCING SAME; 
G. B. Hogaboom, New Britain, Conn. App. 
filed Feb. 25, 1921. Nickel anode with 
low rate of corrosion, 

1,433,622. Brazep Rotor CONSTRUCTION ; 
Cc. E. Johnson and N. E. Brown, Los 
Angeles, Calif. App. filed June 1, 1920. 
Applied to induction motors having bar- 
type rotor. 

1,433,646. Liquip RueEostaT; D. M. Petty, 
Bethelhem, Pa. App. filed June 23, 1921. 
Adapted for regulating large three-phase 
induction motor of the slip-ring type. 

1,433,669. Strorace Batrery; M. J. Towns, 
Tyler, Tex. App. filed April 8, 1921. 
Separators fastened to bottom of battery 
extend part way up. 

1,433,674. ELectrIcALLy HEATED DRYING 
ROLL FOR PRINTING PRESSES; M. J. Carl, 
Cleveland, Ohio. App. filed June 14, 1921. 
Sheets pass over roll before delivery. 

1,433,680. PLATE TERMINAL FOR STORAGE 
BATTERIES; B. Ford, Philadelphia, Pa. 
App. filed June 9, 1920. 


1,433,681. SrcoNDARY oR STORAGE BATTERY ; 
B. Ford, Philadelphia, Pa. App. filed 
March 21, 1922. Pertains to connections 


for storage-battery parts. 

1,433,686. DrvIcE FoR ‘ATTACHING CONDUC- 
TORS TO BRUSHES; W. Siebenmorgen, 
Westfield, N. J. App. filed Nov. 4, 1919. 
Pigtails on cpposite side held by screws. 

1,433,687. Device FoR ATTACHING ConDUC- 
ToRS TO BRUSHES; W. _ Siebenmorgen, 
Westfield, N. J. App. filed April 3, 1922. 
Prates holding pigtails bolted through 
yrush, 

1,433,691. Heat Cartrinep; J. C. Woodson, 
Mansfield, Ohio. App. filed Nov. 20, 1920. 
Inclosed heating element of compact form. 


1,433,693. Firm Cut-Out; A. L. Atherton, 
Edgewood Park, Pa. App. filed Aug. 10, 


1918. Film cut-out for series-lighting 
system, 

1,433,697. Resistor; A. H, Candee, Pitts- 
burgh, Pa. App. filed Feb. 15, 1919. 


Arrangement by which the grids may be 
properly spaced. 

1,433,698. ExLectrric WaTEeR HEATER; C. H. 
Carlson, Minneapolis, Minn. App. filed 
Aug. 29, 1921. Heating element placed 
in supply pipe. 

1,433,700. ELectric TooL-TEMPERING FuR- 
NACE; O. A. Colby, Irwin, Pa. App. filed 
May 4, 1920. Electric resistance type. 

1,433,701. TRANSFORMER; G. H. Cole, Wil- 
kinsburg, Pa. App. filed Nov. 20, 1920. 
Tongue wedge constructed of non-con- 
ducting and non-magnetic material. 

1,433,711. ELectric AIR HEATER; F. F. 
Forshee, Flint, Mich. App. filed Dec. 2, 
1920. Reflector-type room heater. 

1,433,712. CIRCUIT-INTERRUPTING DEVICE; 
C. LeG. Fortescue, Pittsburgh, Pa. App. 
filed June 17, 1918. Relay trips circuit 
when surge comes on iine. 

1,433,717. ELEcTRICAL SysTeM; A. J. Hall, 
Wilkinsburg, Pa. App. filed Oct. 30, 1918. 
Circuit-breaking closed pneumatically and 
tripped electrically. 

1,433,725. CONTROL OF SINGLE-PHASE 
Morors; O. S. Jennings, Wilkinsburg, Pa. 
App. filed June 13, . 1917. Split-phase 
type operated over wide range of speed. 

1,433,726. Motror-ControL System; H. H. 
Johnston, Edgewood, Pa. App. filed Jan. 
14, 1921. Automatic acceleration of in- 
dustrial locomotive when operator actu- 
ates controller too rapidly. 

1,433,735. SHERARDIZING FURNACE; A. M. 
MacFarland, Pittsburgh, Pa. App. filed 
Aug. 18, 1921. Tiltable double-wall heat- 
insulating tubular casing. 

1,433,736. ELECTROLYTIC APPARATUS; R. D. 
Mershon, New York, N. Y. App. filed 
Feb. 27, 1920. Pertains to flow of elec- 
trolyte in condensers, rectifiers and light- 
ning arresters. 

1,433,739. ELECTRICAL MEASURING INSTRU- 
MENT; W. G. Mylius, Wilkinsburg, Pa. 
App. filed Oct. 8, 1918. Attachment for 
integrating watt-hour meter to consti- 
tute a maximum-demand meter. 

1,433,740, RuHEosTAT; H. C. Nagel, Wil- 
kinsburg, Pa. App. filed Dec. 22, 1919. 
Pair of resistors side by side and sliding 
steel ball resting upon both resistors. 

1,433,749. CaR-LIGHTING System; G. F. 
Smith, Wilkinsburg, Pa. App. filed Dec. 
22, 1919. Supplies constant voltage. 

1,433,750. RuEostatT; T. Spooner, Pitts- 
burgh, Pa. App. filed Dec. 17, 1919. 
Slide-wire resistance. 

1,433,752. BLOWER FoR DYNAMO-ELECTRIC 
MACHINES; C. W. Starker, Pittsburgh, 
Pa. App. filed Feb. 8, 1918. Air-agitat- 
ing device attachable to rotating member. 

1,433,758. ELectTric CarR-HEATING SYSTEM ; 
F. Thornton, Jr., Mansfield, Ohio. App. 
filed May 4, 1920. Car-heating element 
located in seat pedestal. 

1,433,760. ELecTRIC STARTER FOR INTERNAL- 
COMBUSTION ENGINES; Z. R. della Veneria, 
Turin, Italy. App. filed March 11, 1921. 

1,433,765. SINGLE-PHASE Motor; C. A. M. 
Weber, Edgewood Park, Pa. App. filed 
June 29, 1918. Split-phase type. 

1,433,807. INCANDESCENT LAMP; 
Feldkamp, Newark, N. J. 
26, 1919. 
means to 
burned out. 

1,433,827. ELECTRODEPOSIT WINDING; A. 
Kimble, Wausau, Wis. App. filed May 12, 
1919. Galvanizing rotor core and apply- 
ing electrodeposit of copper thereto. 

1,433,852. EXLECTRICAL COLLECTING BruUSH 
STRUCTURE; F. L. Sessions, Lakewood, 
Ohio. App. filed Jan. 3, 1921. Current 
collector for welding machine. 

1,433,853. METHOD or ELECTRIC WELDING; 
G. H. Sethman, Denver, Col. App. filed 
April 13, 1922. Potential wave form is 
such that its front face is sinusoidal, top 
is flat and rear face is logarithmic curve. 

1,433,883. ELectric FurNaceE; K. Friderich, 
Paris, France. App. filed May 14, 1920. 
For fixation of atmospheric nitrogen. 

1,433,915. RADIATOR AND ELECTRIC HEATING 
FIREPLACE; L. M. Specht, Chicago, III. 
App. filed April 18, 1919. 

1,433,932. EXLEcTRIC RESISTANCE ELEMENT; 
W. P. Bovard, Mansfield, Ohio. App. filed 


F. A. 
App. filed Sept. 
Double filament with automatic 
connect one when other is 


Dec. 20, 1921. Unit type for controlling 
circuits. 

1,433,948. RHEOSTAT; J. Granz, Duluth, 
Minn. App. filed April 11, 1921. Slide- 


wire resistor wound on circular core. 


1,433,951. THREE-POSITION TRACTIVE RELAY; 
A. B. Kendall, Maywood, Ill. App. filed 
Oct. 28, 1920. 





1,433,952. LOCKING DEVICE FOR RELAY 
ARMATURES; A. B. Kendall, Maywood, Ill. 
App. filed Oct. 28, 1920. 

1,433,960. RESISTANCE; N. D. Levin, Colum- 
bus, Ohio. App. filed March $31, 1921. 
For controlling traction motors. 

1,433,962. CoNTROL MEANS FOR ELECTRO- 
MAGNETIC HAMMERS AND THE LIKE; F. W. 
Meyer, Milwaukee, Wis. App. filed March 


18, 1918. For either alternating or direct 
current, 
1,433,973. Ramp RaiL_; A. G. Shaver, Chi- 


cago, Ill. App. filed May 12, 1919. 
Third-rail made up of two metals bolted 
together. 


13433,989. AUTOMATIC SPEED SIGNAL DEVICE; 


A. M. Echternach, Seattle, Wash. App. 

filed Jan. 11, 1921. For automobiles, 
1,434,010. ELectTric FIXTURES; W. A. Har- 

vey, Scranton, Pa. App. filed Aug. 13, 


1919. Plug attachment for permanent 

electric wall and ceiling fixtures, 
1,434,041. Exectric Licut; C. H. Burton, 

Washington, D. C. App. filed April 2, 


1920. Light attachment for battery cells. 
1,434,053. ELEcTRIC FuRNACE; F, A. J. 
FitzGerald, Niagara Falls, N. ¥Y. App. 


filed Dee. 9, 1920. Furnace for calcining 
carbonaceous material. 

1,434,055. MotTor-ConTroL System; C. T. 
Henderson, Milwaukee, Wis. App. filed 
Sept. 14, 1908. Control of compound 
motor. 


1,434,064. METHOD OF AND APPARATUS FOR 
Fac-SIMILE TELEGRAPHY; A. Monteilhet, 
Paris, France. App. filed Sept. 15, 1913. 

1,434,072. ALARM SIGNAL SYSTEM FOR 
AUTOMATIC WaTER-GAS-SET CONTROLS; 
J. H. Taussig, Philadelphia, Pa. App. 
filed Dec. 20, 1919. 


1,434,136. ELECTROMAGNETIC COUPLING; K. 
Meller, Siemensstadt, near Berlin, Ger- 
many. App. filed June 21, 1921. Series 


regulating resistances for adjustment. 

1,434,142. SIGNAL FoR AUTOS AND OTHER 
VEHICLES; J. O’Donnell, Jr., Philadelphia, 
Pa. App. filed Sept. 11, 1920. Rear 
signal indicating right and left turn, stop 
and back. 

1,434,158. MorTor-ConTROoL SYSTEM; W. H. 
Scott, Norwich, England. App. filed Jan. 
30, 1920. Electric telemotor for repro- 
ducing movements at a distance. 

1,434,172. RHEOSTAT FoR ELECTRIC LAMPS; 
J. H. Wagenhorst, Jackson, Mich. App. 
filed Feb. 28, 1922. Control of arc lamp 
used for blueprinting. 


1,434,214. Ratu Bonn; J. G. Kjellgren, 
Cleveland, Ohio. App. filed Nov. 22, 1916. 
Pencil-weld method. 

1,434,225. RESISTANCE UNIT; G. A. Rice, 
Cambridge, Mass. App. filed April 18, 
1922. Self-contained unit for use alone 
or in series with similar units. 

1,434,283. TELEGRAPH; A. Cunningham, 
Brooklyn, N. Y. App. filed Dec. 14, 1917. 
Selenium cell used for amplifying signals 
on long submarine cables. 


1,434,285. ELECTRIC WELDING MACHINE; 
F. G. Gale, Waterville, Quebec, Can. App. 
filed Oct. 21, 1921. Welds the ends of a 
plurality of tubes or bars simultaneously 
to side of another tube or bar. 

1,434,293. TROLLEY WHEEL AND Froc; J. 
Kushnier, Avella, Pa. App. filed May 27, 
1922. Frog constructed to prevent wheel 
jumping from wire at turns and cross- 
ings. 

1,434,303. ELectric BaTtrery; E. L. Mar- 
shall, Fremont, Ohio. App. filed Feb. 18. 
1915. Uncooked flour between the con- 
tainer and lining. 

1,434,307. SToRAGE-BATTERY Post; E. A. 
Miller, Youngstown, Ohio. App. filed Oct. 
28, 1920. 

1,434,309. STARTER FOR INTERNAL-COMBUS- 
TION ENGINES; T. E. Nelson, Minneapolis, 
Minn. App. filed May 13, 1920. 

1,434,310. VacuuM REcTIFIER; J. Nienhold, 
Berlin, Germany. App. filed Feb, 21, 1921. 
Mercury-vapor rectifier filled with rare 
gas. 

1,434,316. BEARING END PLATE FOR THE 
IGNITION APPARATUS OF INTERNAL-COM- 
BUSTION ENGINES; J. Schneider, F. Billon, 
Solothurn, and E. Hurlimann, Zuchwil, 
Switzerland. App. filed Aug. 22, 1919. 

1,434,321. Battery Box; A. P. Taber, Red 
Wing, Minn. App. filed June 6, 1922. 
for holding “B” batteries. 

1,434,346. APPARATUS FOR REGULATING THE 
VOLTAGE OF METAL VAPOR’ RECTIFIER 
INSTALLATIONS; J. Jonas, Baden, Switzer- 
land. App. filed Oct. 4, 1920. Regulated 
by direct-current source. 


(Issued Nov. 7, 1922) 


1,434,362. SyYsTEM OF ELECTRICAL DISTRI- 
BUTION; W. L. Bliss, Niagara Falls, N. Y 
App. filed Feb. 26, 1917. Voltage regula- 


tion on variable-speed generator, 


